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« duttions ( with more expedition than by De- 
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Square and Cube Roots may be extracted by 
InſpeCtion only : Both of them new Art:fices ; 
nothing of the like kind having been before 
publiſhed in any R——_ — With the De- 
| ſcription of Nepair's Bones (according to their 
beſt Contrivance)) and the uſe of them in 
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To THE 


READER. 


Ere is preſented unto thee a ſhort 
Treat iſe of Arithmetick, I con- + 
feſs there are enough ( if not 
too many) already extant, not- 
withſtanding I have adventured 

to publiſh this,more out of var:ety than for a- 

ny neceſſity, knowing that inthe perufal there- 

of thou wilt find ſomething worthy thy Za- 
bour , and what in other Books of this * kind 
is wanting. 

The whole Treatiſe is divided into four Parts. 

The firſtcontains VULG AR ARITHMETICK 


6 - whole Numbers and Fraffions: And in e- 


Rule there are Examples for Practice 

ad ed, and Gf cons alſo wooup ht by thoſe . 
fingle Rules. n Multiplication Fihavs added 

rot Compendiums , or brief ways of Multiy 
plying, whereby Sums Nr, ak þ Figures 
1 the Mulriplier) ma rmed , with- 
but any burthen or charges e to the Memory , 
nore than in ordinary Mu/tzplication, and yet 
wo other (or at moſt very few ) Figures ſet 


| down but the Product it ſelf. And in Diw:7ſton 
AF which 1 is the moſt _ = four Speczes) 


there 


To the Reader. 
there ate Five varieties, © fo tht. every man 
may "make uſe of thar which he beſt unter- 
Rands or fancies: And inthe working of the 
Golden Rule, &c. I have (to expreſs variety) 
made uſe ſometimesof one kind of Dit1ſiog, 
and ſometimes of another. ' -'v 
The Second Part contains DECIMAL 
ARITHMETICK, with the Ground and Rea- 
ſon thereof. Alſo Tables of the Monty , 
Weights, and Meaſures, ufed in Fngland, with 
Directions for the making of - thoſe Tables, 
and of any other. And laitly, . there.are Fx- 
amples wrought in Decima# Numbers, in all 
the moſt ufual Rules of Arithmetick, and 
. thoſe Examples are incumbered with as many 
Frattions as can poſſibly happen in any Que- 
ſiron: concerning Buying or Selling. 
Unto this Second Part there is added an 
pendix containing certain Rules of Exchanges, 
with Tables of the Werghts and Meaſures of 
Forreign Coun;ries,compared with.the Weights 
and Meaſures uſed in Loudon, with an Exam- 
le to illuſtrate the uſe of each Table ; Allo, 
There are ſeveral Tables calculated at 6 per 
Cent. Compound Intereſt, by which the true 
valuation of any Leaſe or EY or Meney 
forborn or rebated, may be eaſily known, with 
an Example ſhewing the uſe of each Table, ..: 
The third Part is of INSTRUMENTAL 
ARITHMETICK, which performeth: by a 
new Artifice, by m2 contrived, any Queſfiz# 
| Arithmetical 


To the Reads. 
Avithmetical in a Decimal way, without the 
help of. Decim4l Tabls, by which the whole 
work of Reduftion is avoided , there being 
certain Scales of Engliſh Money, Weights,and 
Meaſures divided, and fo difpoſed, that by 
them(by inſpeCtion only) the Decimal Frattt- 
on of either Money , Waght » or Meaſure, 
may be ſet down as exadaly, and in leſs time, 
than they could have been taken out of the 
Decimal Tables in the Second Part of this 
Treatiſe. And onthe contrary, any Decimal 
Fration may be reduced into its proper parts 
of the integer with the ſame facility , d 
and exaneſs. -I have alſo in this Third Part 
(the better to illuſtrate the uſe, and commo» 
diouſneſs of theſe Scales, a Figure whereof is 
inſerted at the beginning of the Third part ) 


gone through all the moſt uſual Ruzes of 


Arithmetick, giving Examples in each Rat, 
by which the Reader may plainly perceive 
what labour there is ſaved by uſing the Scales, 
the whole work of RedutF:on being taken a- 
way , and the Frat:on immediately ſet down 
at firſt view , without Addition; or being al- 
ready ſet down, reduced to the known part of 


- the Integer, without SubſtrafFion. ' ** 


Unto theſe Decimal Scales, I have now 
added Two other Scales, for the Extrat1on of 
Roots ; By the one you may find the Root of 
any Number the Square thereof teing given ; 
Or, it the Root be given, you may find the 
Spuare Number antwering thereunto, and 


A 4 that 


| To the Reader. 


that by inſpeQion only, without the help of 
cither Pex or Compaſs - And as this Line doth 
for extraQing the Square Root, theother doth 
the like for the Cu#e Root. | | 

And to make this Third part of Inſirumes- 
zal Arihmetick , yet the more compleat, I 
have more largely { than in the former Edi7s- 
ons) infiſted upon the Deſcription and Uſe of 
Nepairs Bones ; largely treating of their Vſe 
in Multiplication , Diviſion, and Extrattion 
of Square and Cube Roots. And laſtly, 

The Fourth Part containeth an ABRIDG- 
MENT of the PRECEPTS of ALGEBRA, 
firſt written in French by James de Billy, a 
Tranſlation whereof came to my hands ſome 
years fince: In the peruſal whereof, finding 
the Precepts very __ and eafie, and conſfide- 
ring that We have but very little of this kind 
of Arithmetick in our Engliſh Tongue; Ihave 
adventured to inſert it here as a Fourth Part, 
thereby to make this Work the more compleart ; 
unto which Tranſlation there is further added 
divers Queſt:ons of good conſequence, which 
were not in the Or:gixatl, as by comparing 
them together may appear. 

This Treatiſe thus finiſhed, 1 freely offer unto thee, 
deſiring thy friendly acceprance, and pardon, for ſuch 
faults as may poflibly haye eſcaped the Preſs, or my 
telf, andin ſodoing thoy wilt encourage him, who is 

A Friend to all that are 
Mathematically affefted, 


William Leybourn; 
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ADVERTISEMENT. 


FF any Gentleman , or other Perſon, deſire to be 
inſtructed in any of the Sciences. Mathematical, 
os as Arithmetich,, Geometry; Aſtronomy, the uſe of 

'* theGlebes, Trignometry, Navigation, Surveying of 
Lad, Dialling, or the hke z' Either at their own 
Houſes , his Habitation , or ſuch other convenient 
Place as the Party ſhall direft, the Authoy hereof will 
be ready to attend them at times appointed. 

Alſo, If any Perſons would have their Land, or 
any Ground for Building S«rveyed , or any Edifice or 
Building Meaſured , cither for the Carpenters, Brick- 
layers, Plaiſterers, Glaſiers, foyners, or Maſons Work, 
he is ready to perform the” fame either for Xefter 
Builder or Workman. 

Likewiſe, If any defire to have about his Houſe 
or Garden, any kind of Sun-Dial, or Dials, of what 
kind ſoever, eith fixed or movable, he will prepare 
@ Thake for thErÞ ſyaþ as they ſhall deſire. 

You may hear of him at the Houſe of Mr. Walter 
H yes, at the Croſs-Daggers in More-fields, next door 
tothe Popes-Head Tavern, who makes and ſelleth all 
ſorts of Mathematical Inſtruments: Alſo, Art Mr, 
Robert Mordens at the ſign of the Atlas in Cory-bill , 
neﬀt the Rojal Exchange London , where yoll may 
have the beſt and neweſt Globes of all Sizes, Maps, 
Sea Plates, and other Mathematical Inſtruments, 


FINIS. 


(1) 


PTFDFXITEREEY 


2.2.8. 1.2 
FILE LKAAEELEES)] 


23.4.2 E2 
«© FELEES FEEDS E 


VULGAR 
Arithmerick, 


The Firſt Part. 


=qe 26 55"0 


Iv'1 5 7 


a 9 


M.. umeration. 


» 

r 

If —— UMERATION, is 4accounterd the 
p TS 24 Firſt Part bf Arubmerick; and itits 
4 | toknow how to read a Sum of fi- 
y - Yures expreſſed in writing ; or to 
b  errite down any Sum to beexpret- 


Tree fed. 

25. | Tothedoing of which ther2are 
four things neceſſary. 

Firſt, To kin their Number, which is Ninz. 
Secondly , Their ſhapes , which are 1. 2. 3. 4. 5: 6.7: 

8.9. Of which the ficft toward the teft hand ever tig- 

n:heth Oxe, the. ſecond Two ; &c; 

"=" B * Thirdly ; 


þ 
2 NUMERATION. 


Thirdly , To know the valwe of their places, 

F Laſtly , How their proper ſignification is altered 
ereby. - | 
Ws of their places is thus, When two, 

three , or more figures ſtand in one Sutn ; thar is, 
without any Point, Line or Comma betwixt them, as 

321., that place next tht righrhand where the figure 
x ſtandeth, is called thE place of Unity, or Vnities; and 
the figure x ſtandeth in that place only for exe, and 
the figure 2 when it is found in that firſt place , ſtands 
only for two; and the like of the reſt; * 

- But in the Sum 32.1\, above expreſſed ; the figure 
2 is in the ſecond place , and every place contains the 
value of that place before rowards the right hand ten 
rimes , and therefore the figure 2 doth not ſignifie Tipo, 
but (in this ſecond place) ren times two, that is Tiwen- 
ty. And fo the tigure 3, ifit had been in that place 
had ſignificd ten times Thyee, that is Thirty ; but being 
here in the third place,it ſignifies ten times Thirty,that 
is Three hundred. And ſo the whole Sum 321, is to be 
read , Three hundred twenty and one. 


It is hereby ſeen , how their proper* ſignifications, 
which were Three, Two, and One, are altered by being 
thus placed, and the Sum, which otherwiſe had been 
but S:x, is Three hundred twenty on?, as before. 


In like ſort if there had been more places , as Seven, 
the value 1s quite through increaſed ren rimes , by be- 
ing a place bound towards the left hand ; as in the 


Sum ITI111x , The figure x in the ſecond place 
- ſtands for ten times one ( that is Ten;) in the third, 
ſor ten times ten (which is one Hxnarea, (in the fourth, 
for Ten hundred, (which is called One Thouſand,) in 
the hiſth , for ten Thouſand, in the ſixth, for ten times 
Ten theuſand, (which is One hundred thouſand) in the 
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= AUMERATLON. "3 
laſt (here tbe ſeyenth) place, for Tor hundred thop- 
fond., which.is called a Mis : :apd,ſo.on , if there 
were more places, obſerving theſame order. ©. 
-, Now to-read:this readily , -make a Prick,ovep the 
place of Unity, another the third from ir., and. over 
every third ſtill rowards the left hand, for fo theſe 
points . will be over the places of Onitees 4 The ands, 
and. ABWons { n0d th; begynning ar the lail, tiayge, ar 
theleft hand z read One Alon, and becaute the three 
following, towards the right, ſignifie properly One buy- 
red and eleven , but the prick belonging to themis in 
the place of thouſands , call them One huxdred end 
eleven thraſand , and the three retnajning being under 
the point over Unity, ſignifi only One hundred and cl;- 
yen; and all three points read OBerNer in one ſim, is, 
:One- million, one hundred and eleven Thouſand,one hundred 
and eleven. Is "oy | | = 

. In like manner, if this number -735 98624 , were gl- 
yeri to beread (according to former direftions,) make 
2 prick over every third figure 5. beginning with;the 
firit figure towards the right hand, (which is the place 


F 


of Vmty) and then will your number ſtantthus, 
73598624 

Then for the ready reading thereof ( becauſe the 
third prick ſigoifieth 24ill;ens ) call all the figures to- 
wards the left hand, ſtanding from that prick, Milli- 
ons , Which in, this example are 7and3 , ſo then this 
number contains 73 Millions, 598 Thonſand, 624 
Six hundred twenty four , Which in words at length 
we read, Seventy three Millions , five handred nucty 
#ight thouſand , fix hundred twenty four. . | 
. Let thus much ſuffice concerning the placing of 


large numbers , for the ready reading of. them, only. 


take theſe four Tables following , for illuſtration of 
B Z Whar 


+ - . » _ X 
4 NUMERATION. 
what hath been hitherto delivered in words, the ve- 
ry ſight whereof is better than a whole Chapter of 
The firſt Table is thus to be read) Ove in the firſt 
lace , ſignifies One. One in the ſecond place, ſignifies 
en. One in the third place, ſignifies a hundred, Gec, 
- ain the Table. 9 of 
The ſecond Tabſe is thus to be read} In this Table 
you ſhall find the laſt number thereof to conſiſt of 
theſe figures, 3 57. 846. 903. witha point or comma be- 
twixt every third figure , for diſtmCtion ſake, and al- 
ſo every three figures ir! their order are conneRed 
together with this A, brace ,- Which denominates 
the places of Afilliens, Thouſands, Hundred! ; fo that 
the laſt number of this Table will evidently appear 
'to be 357 Millions, 846 Thouſands, 903 Nine hundred 
and three. pr | 
The third Table] Is only eertain rows of figures, ſet 
together, and orderly diſpoſed, having the ſignifica- 
tion or reading of the ſame Numbers in words at 
length to them annexed , and is only inſerted for the 
betrer ſarisfaftion of ſuch as ſhall doubt whether they 
_ perfeCtly underſtand what hath been before taughr. 
The fourth Table] Is much like the ſecond, only it 


conſiſteth but of one number and extends three pla- | 


ces farther then the greateſt number in the ſecond 
Table doth : viz. to twelve places ; which figures 
are thus to be read, 736 Millions of Millions, 842 
Atlons , 708 Thouſand, 645 Six kunared forty foe, 


(1. Table.) 


NOMERATION. 
(1. Table. ) 
"firſt t x one 
ren 
| hean 2 [10s a hundred 
2 | fourth | & | 2009 a thouſand 
e ! fifth S, | xo000 ten thouſand 
yy ſixth Th, a hundred thouſand 
© | Grenth E1 1000000 a Million 
| eigth __ ten Millions 
Cointh 100000000ahundred Millions 
(11. TABLE,) 
= 
5 4$ 
7 6 23 
3-48 3 
9 7.6 2 x 
2 4 3-7 9 4 
8. 7 4 9. 8 (*] 7 
5. 7-3 1 6. 2 4 8 
3% 8 4 6. 9 0. 3 
a, £ 
BY 
= 


F, 


B 3 Ul, Table 


Ge 


A 
% 


ud ” 
- 
«<4 .. 


NEWER ATION 


(1. Table. 
of 21 Cone bi : | : "1 
2 | 54 ( fif y four., or} 2302T | 
XL 3 763 ( ſeven hundred finry ty - CL = | WV ; _ 
— nb rmmane maar ney» = 
© 5 [9752Tif ona py hone Bw Ie: 
6 $243794 re $2 ou 7htin ' 
# - baths er ju n$749 t quand Tra ph 76; 
S Jy. 
3 8 $73162480 ſeven mil. x hund. and/16 theaf; 2g 5) 
Z | 30846985: (tives Hundred 6 ſeven jnillions.,. eight 
* 2." ? "Chundeed 46 chquſ. 9 ugg. 35 
CUIL Table. 1 
7 , tundred | 
3 [$17  emillions of millions 
8 bungre 
4|ten, "Crit 
2 | ane; £4 
7| ore 


8 &Y "hoy 7 * 
A 6| hind, , | = 
4 en Q Thanderds 


| 


44k C 


Addition, 


. f9% 


——— _—_— 12m @ ==> * _ KK 3 =. 


oOlTIC TI, 


Ly 


rc 


322222252222 422.3 4.224.048 


Addition. 


\ DDITION, is the collefting or gathering 


4's 


: 


together of two or moreſums, either of one, 

or of divers denominarions ; into one ſum, 

which iscalled the [dg gregate] [Total] or [Groſs ſum.] 
In Addition of Numbers of one denomination, the 
order is, to ſet the numbers to be added one directly 
under the qther;; that is ta ſay, Unites under Vnites., 
Tens, under Teng Hundreds under Hundreds , &c. | 


The Rule. 


F 


CJ** » 79 


Having placed your nambers to be added in due order, 
one under another ; draw aline under them, and begin at 
the lowermoſt figure towards your right hand , and add 
that tothe wext figure above, and th: ſum of them to the 
next fioxre above that ; proceeding inthis order , till you 
haue added the whole line: together ; which wh-n you have 
done, conſid:r how many tens are contained in that lint ; 
and for every ten, keep one Unite in your minde, to be ad- 
ded to the next row , but if there be any odd Digits, you 
muſt ſct them beneath the ſtroak, juſt under the lins you ad- 
ded together 5 Having thus finiſhed the addition of one line, . 
proceed to the next.; and from 'thence to the third; and. 
ſo forward, bt there never ſo many, The examples fol- 
lowing will make this plain, 

Example 1. Let thenumbers given to be added to- 


gciher be 7832, 5609, 376, 8547 , having thus pla- 
B 4 ced 


$ ADDITION. 
ced them in order one under another, as in the Mar- 
per gine js done ; draw a line under. 
them, then beginyour Addition , 
at the lowermoſt figure towards 
your right hand ; Saying 7 and 
61513, and9 is 22, and 21s 
24 ; Now (becauſe in 24 there 
is two tens, and 4 remaining) I 
place the 4 under the line , and 
carry the 'two tens to the nex 

row of Tens ; Saying, 2 which 

carried and 4 makes'6, and 7 
makes 13, and 3 makes 16; in 
which row there is but one ten 
contained, and 6remaining , which 61 ſer under the 
ark and carry the ten tothe next row of Hundreds , 
aying , x that Icarricd and 5 makes 6 and 3 makes 
9, and6 makes IF, and 8 makes 23, in which 23, 
ren 15 contained two times, and 3 remaining; the 3 
I place under the line , and carry the two tens to the 
next row of Thogſands, ſaying, 2 which I carried and 


mw 6 Hundreds 
v av » unites 


+ 9 o w Tens 


| | 


"ts Ls wa vw Thouſands 


_ 
N 
-þ- 


8 makes 19, and 5 makes 15,and 7 makes 22,in which, * 


ren 1s Contained two times ; and 2 remaining ; which 
2 I ſet under the line, and becaule there 1s never ano- 
ther row to be added (to which I ſhould carry the 
rwo tens) I therefore ſet 2 down alſo under the line 
towards the lett hand, as you ſee done in the mar- 
gine; Sothe toral or (roſs ſum of theſe numbers, be- 
ing added rogether, is 22364, | 
Example 2. 4 Man bath in his Orchard 146 Ap- 
pl--Trees , 56 Pear-trees, no Cherry-Trees , and6 
Plum-Trees, and he d:ſires readily to know how many 
Tr:cs he h.:th in all. © | 


Place your numbers one under another , as inthe 


MIS G and thin begin to add rhem rogerher , at 


* > 


you! 
19, 
der 
next 
and 


F ur 
the! 
152, 
der 
was 
tot? 


YI 


ADDITION. 5 


your right hand, Saying, 6 and 7 make 13, and 6 make 
19, and 6 make 25 ; place 5 un- 

der the line, and carry 2 to the Apple-trees 136 
next row ; Saying, 2 and 3is 5, Pear-trees 76 
and 7 is 12, and 3 1s 15, place Cherry-trees 107 
5 under the _ , and carry - to Plum-trees 36 
the next row ; Saying, x and 1 : 
is2,and xis 3; which 31 ſer un- Trees in all 355 
der the line, and (becauſe there 

was no tens contained jn that line , therefore) thg 
total is 355, and ſo many Trees are in the Orchard. 


| — 


Other Examples for Praftice. 


95432 337 916T. 
76100 1986 235 * 
2570 2 3 7 >. 
3 2 Ino7 IT. 


Total 174934 Total 3437 Total 9477 - 
Addition of Numbers of divers Denominations, 
I. Addition of Engl ſh Money. 


The moſt uſual Coyns uſed in England are Pounds, 
billings, Pence, and Farthings, of which 


4 FarthingsY «x Penny 4 
\ 11, yEhus Cha- 
12 Pence >makee 1 Shillin ractred. = 
20 Shillngs T1 Pound li, 4 
ror a Farthing we uſeg. 


THE 


8 ADDITION. 


ced them in order one under another, as in the Mar- 
oe OM gine js done ; draw aline under. 
them, then beginyour Addition , 
at the lowermoſt figure towards 
your right hand ; Saying 7 and 
6 js13 , and9 is 22, and 21s 
24 ; Now (becauſe in 24 there 
is two tens, and 4 remaining) I 
place the 4 under the line , and 
carry the 'two tens to the _ 
row of Tens ; Saying, 2 Which I 
carried and 4 makes'6, and 7 
makes 13, and 3 makes 16; in 
which row there is but one ten 
contained, and 6remaining , which 61 ſer under the 
(RE » andcarry the ten tothe next row of Hundreds, 
aying , x that Icarried and 5 makes 6 and 3 makes 
9, and6 makes IF, and 8 makes 23, in which 23, 


mw &o& Hundreds 


+ o w Tens 
VV av » UuUnites 


| 
% 
” 


&+ [a a v Thouſands 


on 
Q 
= 


ren 15 contained two times, and 3 remaining; the 3 


I place under theline , and carry the two tens to the 
next row of Thogſands, ſaying, 2 which carried and 


8 makes 19, and 5 makes 15,and 7 makes 22,in which, ' 


ren is Contained two times ; and 2 remaining ; which 
2 I fet under the line, and becaule there 15s never ano- 
ther row to be added (to which I ſhould carry the 
rwo tens) I therefore ſet 2 down alſo under the line 
towards the lett hand , as you ſee done in the mar- 
gine; Sothe toral or croſs ſum of theſe numbers, be- 
ing added together, is 22364, | 


Example 2. 4 Man bath in his Orchard 146 Ap- 
pl>-Trees , 76 Pear-trees, no Cherry-Trees , and6 
Plum-Trees , and he d:fires readily to know how many 

Tr:cs he b:thin all, * | 


Place your numbers one under another , as inthe 


ZIG. and thin begin to add rhem together , at. 


ww 


ADDITION. 9 


your right hand, Saying, 6 and 7 make 13, and 6 make 
19, and 6 make 25; place 5 un- 

der the line, and carry 2 to the Apple-trees 136 
next row ; Saying, 2 and 3is5, Pear-trees 76 
and 7 is 12, and 3 Is 15, place Cherry-trees 107 
5 under the line, and carry 1 to Plum-trees 36 
the next row z Saying , x and 1 — 
is2,and xis 3; which 31 ſer un- Trees in all 355 
der the line, and (becauſe there 

was no tens contained jn that line , therefore) thg 
total is 355, and ſa many Trees are in the Orchard. 


| — — 


Other Examples for Praftice. 


95432 337 916T 

76100 1986 235 
2570 * 3 &:; 
32 T1107 2. 


Toral 174934 Toral 3437 Total 9477 


Aadition of Numbers of divers Denominations, 
I. Addition of Engl ſh Money. 


The moſt uſual Coyns uſed in England arc Poxnds, 
billings, Pence, and Farthings, of which 


4 FarthingsY Fx Penny 4 

| > 11; thus Cha- J.. 

12 Pence >makee 1 Shillin rattred. Y* 

20 Shillngs T1 Ponnd ) lh, 4 
For a Farthing we uſe q 


THE 


10 ADDITION. 


THE RULE. 


In the Addition of Numbers of divers denominations 
this order is to be obſerved , viz. Place all numbers of 
the ſame denomination one diretHy under another , as 
Pounds #nd:r Pounds, Shillings «nd:r Shillings, Pence 
wnder Pence , and Farthings wnd:r Farthings. Then 
draw-a line under them, and begin your Addition with the 
teaſt denomination firſt ; Obſerving how many times the 
next greater denomination is contained in that leaſt : and 
for every time carry on? wnite to the next d: nomination, 
as before you did the tens , ſetting dowy the remainder , if 
any be ; Then adding the next denomination together, take 
wotice how many times the next greater denomination 1s 
contained in the leſſer ; carrying for every time one to the 
next greater denomination. Thus proceeding till you 
have'gone over all the denominations, be they never ſo 
muny. ; 

Example 1, Let the numbers to be added together 

be'37 1. 165.94. 34.21 (. gs. 


hi, s. d, q.. Bd r q. 134 125.94. a9. 
37 26 9g. '3. ' Place thenumbers as in the 
2T og. 8. IT margine, draw a line under 
13 12 9 2 them, and beginwith the leaſt 

| | denomination -( which in this 
oo SB! | 


example is farthings, ). firſt 
Saying, 2q.and 19.15 34. and 
39.15 6q. which is ong peny and 2 q. remaining ; which 
2 q. I ptace under theline, and cary the one peny to 
the next row, which is the place of pence; Saying, ane 
peny and9 d. is-Io.d. and84. is 184. whichis 1x s. and 
6. d. (Now againſt the/8, I make @ prick with my pen, for 
wy betrer remembecranpe ; to ſignifie, that there is one ſhil- 
ling tobe carried te the place of ſFillings,) then goon and 
12y,6, 4,.and 9.4.isI5 d, which is I s. and 3 d. there- 

rate they | - fore 


ADDIT LON. T3, 
fore. againſt 9, I make a prick with my pen, and (be--, 
cauſe that is the laſt number) 1 ſer EOS odd d. 
underthe place of pence, and (being 1 find two pricks 
in the line of pence , therefore) I carry, 2 s. to the 
place of ſhillings, ſaying, 2 5. which I carried, and 1z 
s. is I4 s. and 9 s.is23 s. Which is onepoundand 3 s. 
remaining, I make a prick againſt 9, and going on,ſay, 

s. and 16 5s. iS$ 19s. Which (being there is no more 
numbers to be added, and being alſo leſs than 205.) I 
ſet under the line, and finding one-prick in the.line of 
ſhillings, I thcrefore.carry qne tqghe place of pqunds, 
ſaying, one which I carried and 3 is 4, and 1 is 5,,and 
7is 12; Setdownthe 2 under the line ( as in addition 
of numbers of one denomination). and carry one to 
the next row.z Saying, one that I carried and, x is 2, 
and 2 is 4, and 3 is 7, Which being the laſt I ſer down; 
and ſo the totalor groſs ſum is 72 4. rg 5. 3 d. 2 Fa 

Example 2. Let thenumbers tobe agded be 291. 16 
s. $4.32 /.17:5:9 d. 811.135. 114, and letit bere- 
quired to-fihnd the total or groſs ſam. Here in this, 
Example the leaſt denomina- TE y- 
tion is pence.,. therefore Thegin bh. +$#.. __ &. 
with them, and ſay, xxd. and 29 16 8. 
94,1820 4: whichs 1 s. and 8 4. 32 . 17. : 4. 
make aprick againſt theg, and 8 13 ar 
ſay.8 4. and 8 4.:is 264, that is TYPE 
x5. and 4d. make a prick a- 744 % +4 
vainſt the 8, andſet down the | 
odd 44, Then (becauſe there are two pricks in the 
line of pence) you muſt-carry2-.;to the place of ſhil- 
lings, Saying,z s. which I carry , and x3 s.is x5 5: 
and't7 5. is 32 7. Which is x 6.12 s. make a prick 
egainſt x7, and-ſay'12 x. and 16 5. is 28s. make a- 
rick againſt 16, and: ( becauſe there is na more num- 
vers 710 beagdded) ſer down the odd 8s. under ſhil- 
logs , and (being there is two pricks-in the line of 

= , ſhillings) 


I2 ADDITION, 
ſhillings) carry 2'to the place of pounds, faying,. 2 
and x 1s 3, andz is5, and is 14, ſet down 4 and 


carry x tothe next line ; and ſayx and8 is 9, and 3 is 
x2, and 2 is 14 which ( becauſe ir-is the laſt) you 


ſer down, ſo is the total or groſs ſum 1446. 8 5. 4 4. 
Other Examples for Prattice, 

. | b > 

£ _ W=vY 36 2 | 8. 

5 _—_ os SES 29 @: : 

329 _— 2 3 16. 9g. 

5 

- 


- 226 xn '8 3. 103 | 3 
Wu. Addition of Troy-meight, 


| Trey- page «aries. By neland , fp 


which'is weighed, Bread, Gold, Silver, Pearl; &c. 
moſt -uſual denominations of which weight are RR 
Oknces » Peny-weeghts, and Grains; of which 


24 Grains I Peny-weight s - pw... 


20 Peny-weight ; make /x Ounce E Ck 
12 Ounces ) r Pound Z bh, 
for a grain mane. rf 


The Addition of Troy-weight ( and conſequently of 
any other weight or meafure whatſoever, cither Do- 
meiſtique, or Forreign): differeth nothing ar all from 
the Addition of Engliſh Coin laſt ronght, if the afli- 


aye of. one denomination tp anorher be firſt = 
or 


av 


Ss 
UL 


CE. 


SE Ta?2 


ADDITION. 


for whereas in Money , becauſe 12 4. make . you 
* therefore obſerve how mariy twelves there arein the 


"t3 


_- 


addirion of your perice, and for every 12 you atd one 
ſhilling to the place of ſhillings , ſoin the addition of 
Troy-weight , knowing that 24 gr. riiake one- 

weight, you muſt therefore in the addition of G#ainsof 
Troy-weight , obſerve how many rimes 24 you find in 
your line of Grains, and for every 24, carry one to the 
place of peny-werghts z likewiſe, in the addition of pe- 
n-weights, you muſt conſider how many times 20 is 
contained in, your line, and for every 20 carry one ta 
the place of oxnces, ( becauſe 20 peny-weighrts make 
an Ounce. ) Alſo in the addition of Ognces Troy , you 
muſt obſerve how many times 12 you find in your line 
of ownces, and for every 12 carry one to the place of 
Pounds; Then laftly, Add your Pourids together , as 


numbers of one denomination. 


Example. Let the numbers to be added together 


be 7 16. x1 ox. 13 pw. 19gr. 616. 7 on. 16 


Pw. 19 or. 


3 16.7 ow. 9pw.6gr. Place your numbers as In Addi- 
tion of Money, each under other , according to their 
reſpetive denominations, as in the margine: then 


draw a line under them, 
and begin your Addition 


L. h 
with the leait denominati- - jc 
on firſt, viz. Grains, Saying 6 _ 07 
6 gr: and 19 gy. 8 25 8%. 2 - 


which is one peny-weight 


and one grain, make a 18 oa 


prick againſt 19, and car- 


pw. xo 
3. 19. 
IS . 2 
O09 o©G 
I9 209 


ry the odd grain to the number above}, ſaying, t gr. 
and 19 gr.is 20 gr. Which ( becaule it is leſs than one 
peny weight) 11er under the line, then finding one 
prick in the line of grains, (I therefore) carry one to 
the place of peny-weights , ſaying rand 9g is to, 
and 16 js 26, which is one cunce , and 6 pw, make 


a 


14 ADDITTON. 
a prick againſt 16, and ſay 6 and 23 is 19, which 
(being leſs than an ounce) ſet ander the line , then 
tor the one prick; carry x to the place of ounces, ſay- 
ing xand71s8,and7 is T5, Which isone pound and'; 

- ounces, make a prick at7, and fay 4 and 11 is 14, 
which is one pound and 2 ounces , make a prick a- 
gainſt 11, and ſet down the 2 ounces , and for the'z 
pricks carry 2 pounds tothe place of pounds ; ſaying 

2and3isg, and 6 is 11, and 7.is18, which ſet un- 

der the place of pounds, ſo is your Addition ended, 
and the ſum is 1816.2 6x. 19fp?. 20 gr. 


Other E wamples for Praftice; 
lh. 08. Pg g&. 6, ov. wb. gr, 
32 9, Iz 16 $ 46 3. 0 
37. The 6 9, ©) -,. >< 5 
34 . . 5. . 6 _W_— 7 oO 
16 " Ws. q--6... 5 
a 


II. Addition of Avoirdupois little. weight: 


There is another kind of weight moſt commonly u- 
ſed in England,called Avoirdupos little weight by which 
is weighed all forrs of Wares or Merchandize Garbla- 
ble, as Sagar, Pepper , Cloves, &c. This weight is 
commonly divided into theſe denominations, Ponds, 
Ounces, and Drams, of which ] 


| 26 Drams * Ounce? | Goh, 
make >thus Charated8 - 
Mp Pound 2 6, 


For a Dram we write 4r, 


- x6 Ounces 


+5 5, 5.x 


ADDITION. 15 
"#n the Addition of Avoirdyporr-weight , you maſt 
obſerve the very ſame method and order as in 2/fo- 
ney and Thoy-weight; having due refpect to thequan-= 
tity of the denominations; as in the Addition of drams 
to make a prick at every 16, ſetting down the re- 
mainder; and for every prick carrying a 'unite'td the 
next place. The preceding Rules being fo cbpious 
in this particular, Iſball forbedr to tnake any verbal 
illuſtration; bur only give you ſome Examples ready 
wrought , together with the moſt uſual parts into 
"which the Werghts and Meaſures now uſed in England 
are divided ; which to the ingenious will be ſufficient, 


. 


Examples of Addition of Avoirdupois little weight: - 


lb. og.:. ar. v7] 0! 
12 11. 09 O06 13. , 07. 
76 of, 12. OF O9,. 1Z 
323 $0. 00 O6- ©Z. Og, 


g9E 07. 13. Io Oo Oo 
32 13. ©O7 of. 7. 


246 00 '09 34 02 of 


IV. Addition of Avoirdupois great Weight. 
There is a weight commonly ufed in England, by 
Which is weighed all commodiries that are fold by the 
hundred, as Corants, Wooll, Fleſb, Butter, Cheeſe,'and 
the like, the which hundred weight containeth rt 12 
pounds, and the hundred weight is divided into Qxar- 
ters, Pounds, and Ownces, ſo that 


16 Ounces » x1 Pound =& & lb. 
Ly ; 
= 

28 Pounds } make tquartcrofaC\.E & gr. 

4 Quarters x Hund. ace d , E. 


For an Ounce we write os, 
Exams 


14 ADDITTON. 
a prick againſt 16, and ſay 6 and 13 is 19, which 
(being leſs than an ounce) ſet ander the line, then 
for the one prick; carry x to the place of ounces, ſay- 
ing xand71s8,and7 is 15, Which isone pound and; 
- ounces, make a prick at7, and ſay 4 and 11 is x4, 
which is one pound and 2 ounces , make a prick a- 
gainſt 1x, and ſet down the 2 ounces , and for the'z 
pricks carry 2 pounds tothe place of pounds , ſaying 
2and3iss, and 6 is 11, and 7.is18, which ſet un- 
.der the place of pounds, ſo is your Addition ended, 
and the ſum is 1816.2 0x. 29 p®. 20 gr. 


Other E wamples for Praftice; 


lh. os: pw. gr. Us, ow. pv. gr, 
32 = = | 


S 26 2% 

7. * 9. 0 ,.$ © F 
34 — —_” Ss 

16 $7 _ LS JN 2 oo 

7 0©- 108 


II. Addition of Avoirdupois little weight: 


There is another kind of weight moſt commonly u- 
ſed in England,called Avoirdeposs little weight by which 
is weighed all forrs of Wares or Merchandize Garbla- 
ble, as Sagar, Pepper , Cloves, &c. This weight is 
commonly divided into theſe denuminations, Ponds, 
Ounces, and Drams, of which 


16 Drams N x Ounce? ; Cob, 
make thus Characted$4 - 
- x6 Ounces MW Pound 2 16, 


For a Dram we write 4, 'C , 


bed arm ae o 


ADDITION. 15 
"ſn the Addition of Avoirdypois-weight , you maſt 
obſerve the very ſame method and order as in Mo- 
ney and Troy-weight; having due oy > Boe the quan=- 
tity of rhe denominations; as in the Addition of drams 
to make a prick at every 16, ſetting down the re- 
mainder, and for every prick carrying a 'unite'tb the 
next place. The preceding Rules being ſo cbpious 
in this particular, I ſhall forbedr to make any verbal 
illuſtration; but only give you ſome Examples ready 
wrought , together with rhe moſt uſual parts into 
which the Weights and Meaſures now uſed in England 
are divided which to the ingenious will be ſufficient, 
Examples of Addition of Avoirdupoislittle weight; 
lb. og... dr. lb.; ou. Ar. 
12 11. ©9 06 ,13. O7. 
76 of, 12. OF ©O9,. 1Z 
33 Jo. 00 O06. ©3. Og, 
gs 07. 13. Io O00 oo 
32 13. O07 of O07 ©o9. 
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IV. Addition of Avoirdupois great Weight. 
| There is a weight commonly ufed in England, by 
Which is weighed all commodinies that are fold by the 
hundred, as Corants, Wooll, Fleſb, Butter, Cheeſe,'and 
the like, the which hundred weight containeth 112 
pounds, and the hundred weight is divided into Qxar- 
ters, Pounds, and Ownces, ſothat 
16 Ounces » 1 Pound = © lb. 
1% 
[= 


| & 
28 Pounds >makeq tquarterofaC. : gr. 
4 Quarters x Hund. weighZ  C: 


For an Ounce we write os, " 
Exams 


14 ADDITTON. 

a prick againſt 16, and ſay 6 and 13 is 19, which 
(being leſs than an ounce) ſet ander the line, then 
for the one prick, carry x to the place of ounces, ſay- 
ing xand7is8,and7 is Ty, Which is one pound and' 
ounces, make a prick at 7, and ſay 4 and 11 is x4, 
which is one pound and 2 ounces , make a prick a- 
gainſt 1x, and ſet down the 2 ounces , and for the'z 
pricks carry 2 pounds tothe place of pounds , ſaying 
2and3isg, and 6 is 11, and 7.15818, which ſet un- 
.der the place of pounds, fo is your Addition ended, 
and the ſum is 18 1b. 2 0. 29 p#. 20 gr. 


Other £ wamples for Praftice; 
EE Cal 


32 9, Iz 16 S 3 3. MS 
a... Is -$ 9. © 6 © 5 
34 S.. If- . io Ss. 0 18 

8 z* 19 


Ill. Addirion of Avoirdupois little weight: 


There is another kind of weight moſt commonly u- 
ſed in England,called Avoirduposs little weight by which 
is weighed all forrs of Wares or Merchandize Garbla- 
ble, as Sagar, Pepper , Cloves, &c. This weight is 
commonly divided into theſe denominations, Powndl, 
Ounces, and Drams, of which 


16 Drams * Ounce? : We 
make thus CharatedZ - 
- . x6 Ounces Me Pound 2 16, 


For a Dram we Write ar, : 


ADDITION. 15 
"In the Addition of Avoirdypor-weight , you mnſt 
obſerve the very ſame method and'order as in'Meo- 
ney and Troy-weight; having due refpect ro thequan= 
tity of rhe denominations; as in the Addition of drams 
to make a prick at every 16, ſetting down the re- 
mairder; and for every prick carrying a 'unite'td the 
next place. The preceding Rules being fo cbpious. 
in this particular, I ſhall forbear to tnake any verbal 
illuſtration; but only give you ſome Examples ready 
wrought , together with the moſt uſual parts into 
hich the Werghts and Meaſwres now uſed in England 
are divided z which to the ingenious will be ſufficient, 


Examples of Addition of Avoirdupoislittle weight. ; 
lh. og.:. dr. ' lb.; on. dr. 


246 00 09 34 02 of 


IV. Addition of Avoirdupois great Weight. 
_ There is a weight commonly ufed in England, by 
Which is weighed all commodities that are ſold by the 
hundred, as Corants, Wooll, Fleſb, Butter, Cheeſe,'and 
the like, the which hundred weight containeth 112 
pounds, and the hundred weight is divided into Oxar- 
ters, Pounds, and Ownces, ſo that 
16 Ounces » x Pound =& & lb. 
IA | 
[7 


23 Pounds > make tquarterofaC. EQ 97 
4 Quarters x Hund. neigh?  E: 


For an Ounce we write os, | 
Exams 


16 ADDITION. 
Examples of Addition of Avoirdupois great Weight; 
C. qr. Li. on. EC. 4 is 


W go. bh, on... 
37 03. 21 12 Of OI "_ 07 
O09 or O6 oz ©3. O2 18, o6. |} R 
33. O2 20. 00 oo ot o6 os | * 
Io oo oo ©o0 It Oz. ©4 oo | 
12 O03. 07 03 06 Or- 10 of 
x03 oO2 27 ©O2 a. WW: 2 


| I might farther proceed. ts give you Examples of | 
Addition of cominon Engliſh Meaſures, wit. of Long © 
meaſures, Liquid meaſures, and Dry meaſures, as alſo of | 
Time, Motion, &c. but the receding Examples being 
of ſufficient extent, I ſhall forbear to trouble eicher * 
my ſelf or the Reatier with that which I conceive ſu- 
perfluous : Only; before 1 leave Addition, I will give : 
you a brief view of the moſt uſual Aeaſures uſed in | 
England, which take as followeth. And 

|  V. Of Liquid Meaſiires. | WF 

Liquid Meaſures are thoſe by which all ſorts of [7 ,, 
Liquid ſubſtances are meaſured, of whicti (according ye; 
tothe Statute of 12 Hen. chap. 5.) a Pint is the leaſt; [4 


from which the greater Liqu:d meaſures are deduced, | , 

according as is expreſſeq in the Table following. | ; 
2 Pints Cx Quart | ; 
2 Quarts 1 Pottle 'E 
2 Pottles 1 Gallon | , ; 
8 Galloris © | x Firkin of Ale, Sope; or Þ } 
9 Gallons * | x Firkin of Beer(Herrings. þ 5 
10 ; Gallons ES, Firkin of Salmon or Ecls 4 
2 Firkins | x Kilderkin g 


42 Gallons rt Tierce of Wine | 

63 Gallons 1 Hogſhead T; 
2 Hogſheads + | 3 Pipe or Burt 
2 Pipes or Butts} \, 1 Tun of Wine 


4 01Y 


| 

2 Kilderkins | | x Barrel 
| 
3 


VI. Of 
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VI. Of Dry Meaſures. 


Dry Meaſures are theſe by which all kind of dry 
A fbſtances are meaſured, as Cory, Salr, Col-s, Sand, 
&c. of which a pint is the leaſt, 


| 2 Pints YT Fr Quart 
7 2 Quatrts 1 Pottle 
if | 2 —_— 5 I _— 
Ml 2 CaiionS | + } I Fec 
s 3 4 Pecks E 1 Buſhel Land Meaſure 
or i 5 Pecks | | r Buſhel Water meaſure. 


it : 8 Buſhels 1 Quarter 
-- _— | x Chaldron 


TE i F Quarters C1 Wey. 
"| VII. Of Long Meaſures. 
| Long Meaſure is that by which is meaſured Clorh, 
of Land, Board, Glaſs, Pav:ment, Tap:ſtry, &c. of which 
ng Fneaſures (according to the Statute of 34 Ed. x, and 
= &5 £1.) a Barley Corn is the leaſt. So that 
eh | 
{ 2 Barley Corns T3 FT 8 men 
2 Inches | 1 Foot 
$ 3 Foot | © | t Yard 
3 Foot 9g Inches < [x Ell 
" Þ 6 Foot ” E * x Fadome | 
- Bt 54 Yards,or 16 * Foot t Pole or Perch 
S . = 40 Perches © Furlong 
8 Furlons 3 «1 Engliſh mile. 


VIII. Of Time. 
Time conſiſteth of Years, Monzths, Weeks, Days, 
dours and Ainwtes. So thar 
7 C Go Mi- 


Of 


16 ADDITION. 
Examples of Addition of Ayoirdupois great Weight: 
EE 4 a C. ,. & as 


qr. &#+ gr. . Om...,, 
37 03. 20 123 my Of = 07 
O©9 ot 0O6 oy 03. O2 1 o6: | | 
33- 02 20, oo Oo of os os F, 
Io O9 oo ©0 _— 72 
12 O3. O07. 03 06 Or- 10 of 
noz3 oz 27 02 17 oz 11 10 ; 


- 


# 


' I might farther proceed tv give you Examples of | 


Addition of comihon Engliſh Meaſures, wit. of Long |. 
meaſures, Liquid meaſures, and Dry meaſures, as alſo of | 
Time, Motion, &c. but the preceding Examples beiris 
of ſufficient extent, I ſhall forbear to trouble either 
my ſelf or the Reatler with that which I conceive ſu- 
perfluous : Only; before 1 leave Adaition, I will give |} 
you a brief view of the moſt uſual Meaſures uſed in ' 
England , which take as followeth. And J 

|  V. Of Liquid Meaſures. | .F 

Liquid Meaſures are thoſe by which all ſorts of : 
Liquid ſubſtances are meaſured, of which (according | 
tothe Statute of 12 Hen. 7 chap. 5.) a Pint is the leaſt; [4, . 
from which the greater Liqgu:d meaſures are deduced, 


Sg 


according as is expreſſeq inthe Table following. 


2 Pints Cx Quart : 
2 Quarts 1 Pottle p 
2 Pottles 1 Gallon | ' 
8 Gallons = | | x Firkin of Ale, Sopez or Þ } 
9 Gallons = | x Firkin of Beer(Herrings. : 5 
x0 4 Gallons Pf E x Firkin of Salmonor Eels If 2, 
2 Firkins | | x Kilderkin | 


42 Gallons x Tierce of Wine 
63 Gallons 1 Hogſhead Y 7; 
2 Hogſheads | x Pipe or Butt 
2 Pipes or Butts} {1 Tun of Wine 


2 Kilderkins | | Barrel 


401) 
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VI. of Dry Meaſures. 
Dry Meaſurzs are theſe by which all kind of dry 


J ſubſtances are meaſured, as Corn, Szlr, Col:s, Sand, 
gcc. of which a pint is the leaſt, 


3 2 Pants x Quart 
5 2 Quarts r Pottle 
=y 2 Porttles 1 Gallon 
of 5 2 Gallons | = | x Peck 
'S. 3 4Pecks \, = 1 Buſhel Land Meaſure 
p- {4 5 Pecks : Buſhel Water meaſure. 
is 'T $ Buſhels | 1 Quarter 
us MY 4 non | x Chaldron 
re ) 5 Quarters CI Wey. 
_—Y VII. Of Long Meaſures. 


4 Long Meaſure is that by which is meaſured Cloth, 
of Land, Board, Glaſs, Pavement, Tap:ſtry, &&c. of which 
ng meaſures (according to the Statute of 34 Ed. x, and 
ſt; Þ 25 EL.) a Barley Corn is the leaſt. So that 


2 Barley Corns T Cr Inch 

2 Inches - | 1 Foot 

3 Foot v | 1 Yard 

fd 3 Foot g Inches =< 11 Ell 

 Þ} 6 Foot "Ex Fadome | 
- IR 545 Yards,or 16 7 Foot t Pole or Perch 
S . = 4o Perches « Furlong 

8 Furlons 


3 «1 Engliſh mile. 


VIII. Of Time. 
Time conſiſteth of Years, Mon:ths, Weeks, Days, 
Jours and Ainutes. So thar 


of C Go Mi- 
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60 Minutes N 1 Hour | 
24 Hours i Day Natural 
7 Daycs L )x Week 
4 Weeks = Jx Moncthof 28 days 
13 Moneths, one da) 1 Year 2 
6 hours. q 
IX. Cf Apothecaries Weight. 4 
The Weights uted by Aporhecuries are Grains, Serg- 7 
ples, Draws, and Oxnces, of whi-h * 
20 Grains * 1 Scruple I | 
z dcruples © make 2 2 M chara@t. 45 
8 Drams be | 
12 Ounces 0 I R—_ th 


By help of theſe Tables, and the rules and cautions; 
before expreſſed, any Man may make Addition of any 
of the at ove-ſaid meaſures one with another , and | 
therefore I ſhall forbear to illuſtrate them by Exam-1? 
ples, but leave them to every Mans own practice, and.: 
thus I conclude Aadition. 

The Proof of Addition. 

Raving placed your numbers in order, and added | 
them together, and ſer the Total under the line, cr 
off the upper number by drawing a line with your Pen be- | 
twixt that and the others, then add all the numbers toge- | 
ther except the uppermoſt , and ſet the Total of them wi. 
der the Total b:fore ſounds, then add this laſt Total, ani. 
the firſt numv:r which you cut off with your Pen roge| 
ther, and if the ſum of thoſe two numbers be equal with 
your Total ſum firſt found, then i your work right , 6 


therwiſe uit. 
Examplz. In the firſt Example of whole mad Th 


the ſums to be adced were 7833, 560g, 376, an} ., 
8547, thee raimbers placed in due crder, and added = 
rogether , the total or groſs ſum of them i is 22364), ſhi! 
now to prove whether this Total be true ofl an; 


ADDITION. 


by 


not; I cut off the uppermoſt number; (to wit 95832,) 


with a daſh of the Pen, and 1 
add the other three numbers 
tugerher, namely, 56c9, 376; 
and 8547, and the Toral of them 
is 14532 ;3 Which number being 
added to 7832 ( the number 
cut off ) the ſum of them 1s 
22364, exaCtly agreeing with 
the Toral firſt found; clearly e- 
videncing that the Addition was 
truly performed : but if they 
had degree, then the work 
had been erroneous. The like 


firſt Toral 223664 


laſt Total 14532 


Proof 22364 


courſe muſt be raken for the proof of thoſe ſurns 
which have different denominations, as in Money and 
Weight, as by the examples following will appear. 


Other Examples proved. 


1 Example of Money. 2 Example of Troy-Weight. 


— & &5 q. 
= 23S $ 23 
rx 


= 2 9 $9 


i Toral92 19 3 2 


_—_ ——— 


2Toral 35  $. 


Proof 72 3 | 


Ib, ou. pw. 0. 
23S 3 25 


17 0 SY 
36 TT Wo 


E 42 


— 


24 $3 28 © 
6s: SS» 


Ce OE rr IE AO Err 


06 4 $6 220 


There are other ways to prove Ad4ition , by caſting 
away all the nines in numbers of one denomination, 
and of all the ewelves, rwenties, and wines, in pounds, 
Jillings and pexce, &c. bur this as the moſt certain 
and eaſie I imbrace ; and thus much for Addition, and 


the proof thereof, 


= SUB- 


20 SUBSTRACTION. 


&2&&&S2LL4224322.2.2T3828:; 


Subſtraction. 


UBSTRACTION is the taking of one 
or more ſmall ſums out of a greater, as 7 5 
out of 12 5s, or 37 li. out of 10G {;, or 137 
foot out of 983 foot, and the like. 

As in Addition, the ſums to be added may beeither 
of one, or of divers denominations; ſo likewiſe they 
may be in\S»wbſtrattion, and the manner of placing 
themis the ſame; for you muſt ſet Vnires under UV- 
nites, Tens under Tens, Hundreds under Hundreds, &c. 

Example 1. Of Sabſtrattion of numbers of one de- 
nomination. Let it be required to Subſtrat 234 ont of 

986.Placethe numbersoneun- 

Number given 986 der the other as you ſee done 
Number to be . in theMargine,draw aline un- 
ſubſtraſted F ©3 der them, and begin with the 
-— firſt figure towards your right 

Remainder. 752 hand, which is 4; faying, 
take 4 from 6, and there re- 

mains 2, place 2 under the line,and go to the next fi- 
gure which 1s 3 ſayig, take 3 from 8, and there re- 
mains F, place 5 under the line, and go to the next 
fgure which is 2; ſaying, take 2 out of 9 and there 
remains 7, place 7 under the line , and your Subſtra- 
Ction is ended ; and it is evident by the work, that if 
you take 234 out of 986 , there will remain 752, 
which you may thus prove. For if youadd the 234, 
to 752, you ſhall find the ſum of that addition to be 
986, which 1s equal to the whole ſum from which 
234 Was'ſubſtracted, Example 


L 
*> 
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Example 2. Let it be requircd to ſubſtraft 2976 out 
of 96527. Place the numbers one under another, as 
in the Margine you ſee done ; then draw a line un- 
der them, and beginning with the firſt figure towards 
your left hand ; ſay, take 6 


out of 7, and there remains 96527 
x, place x under the line, and 2976 
Ro to the next figure ; — — 
aying , 7 out of 2 I' cannot 93FFI 


(wherefore you mult always 

add [10] to the number above, which in this Exam- 
ple is 2, and it makes itzz, ( therefore take 7 our of 
12,and there remains 5, place 5 under theline, and 
(becauſe you added ro rothe 2 ro make it12, you 
muſt) carry a Unite to the next figure ; ſaying, one 
whichl1 carriedand 9 is Io, take zooutof 5, which I 
cannot ; therefore] muſt add 10 tof, and it makes 
15,and fay 10 out of 15, and there remains 5 ; place 
5 under the line,and (becauſe you added 10 to 5 to 
make it 25, you muſt therefore) carry a unite to the 
next figure : ſaying, one which I carried, and 2 is 3, 
take 3 out of 6,and there remains 3,place z underthe 
line, and becauſe there is no more figures to be ſub- 
ſtracted from the number above, you muſt ſay, no- - 
thing from 9,and there remains 9g, ſer the 9 under the 
line, and your SubſtraCtion is ended. 


Other Examples for Prattice, 


li, Reams of Paper Sheep. 
Lent 5762 Bought 9765 From 1000 
Paid 278 Sold 6529 Take 394 
Reſts copay 384 Unſold 3236 Remains 606 
C 3 Sub- 


23 SUBSTRACTION. 
Subſtraftion of Numbers of divers denominations. 


Of Engliſh Money. 


In Subſtrattion of Numbers of divers denominations, 
you maſt obſerve the ſame order as in Addition, — 
ro place every number in due order, with r:ſp:& to the 
denomination, as pounds z#nd:r pounds , ſhillings «nder 
ſhillings, &c. the greater number always uppermoſt ; 
and drawing a line under them , begin with the leaſt de- 
nomination firſt, ſubſtratting it from the line above , and 
ſetting the remainder wnd:r the line, as in whole num; 
hers, but-if the pence or ſhillings in the upper row, be 
[mall:r than thoſe in tye neather row, you muſt add 12 d, 
o7 20 8, to the ſmaller number, that ſo Subſtrattion may 
be made, as by the Examples following will appear. 


Example 1.Let it be required to ſubſtraft 38 h.12:5.8 , 
| out of 269i. 18.5. 10d. Place 

_— 1 s. oc. your numbers as in the Mar- 
Lent 269 18 1o gine; then beginning with 
Paid 38 12 8 theleaſt denomination firſt, 
_ ——— (which in this Example is, 

Reſt 2z3z 6 2 pence) ſay, 84. from 10d. 
; and there remains 2 4. ſet the 
2 4. under the line, and proceed to the next denomi- 
natron, which is ſhillings; ſaying , take 12 s, out of 
18 s. and there remains 6 s. place 6s. under the line, 
and goto the pounds ; faying, 8 out of 9, and there 
remains I, place I under the line, and ſay'3 out of 6; 
and. there remains z ; then (becauſe there is no'more' 
figures to be ſubſiratted) ſay, nothing out of 2, and 


there remains 2, which ſet under the line, ſo is; your / 


- 323A ended , and the remainder is 231 6. 65, 
2 7+ i | | Rn ro mey Y cu 
in Example 


a 


- 


w 


- oc. Soy 5 4 - 3 A. 1. 


* MPF, >, JEW 1 
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Example 2. Let «t be required to ſubſiraftt 2628 li. 

16s. 10d, ont of 9320 Ui. 105. 
7 d. Place the numbers in li. & = 
order, and beginning with the Lent 9320 10 0o7 
ence, fay, 10d. out of 7 d. Paid 2628 16. 10 
fr ( therefore I' muſt —— —— - 
add 12d. (which 1s; one ſhil- Reſts 669x 13 9 
ling) to 7. and it makes 19 
d.) but 10 d. out: of 19d. and there remains 9 4. ſet 
the 9d. under the line, and (becauſe Iadded 124. to 
7d.) I muſt therefore carry one to the place of ſhil- 
ings, faying, 15s. which I carried, and 16s. 1s 17s. 
hen 17 s. from 10 s. | cannot take, therefore I muſt 
add 20 s. (which is one pound) to10 5s. and it makes 
305. then 17 5s. out of 3o s. and there remains 13, 
ſet 13 under the line , and'carry one ro the place of 
pounds ; ſaying, one which I carried and 8 1s 9, take 
9 out of © I cannor, but 9 out of To, and there re- 
mains x; ſet x under the line, and carry a unite ro 
he next place, ſaying , 1 whichI carried and 2 1s 3, 
ake 3 out of 21 cannor, bur three our of 12, and 
there remains9 ; 'place 9 under the ſame line , and 
arry I to the nexr place , ſaying, 1 which I carry 
and 6187, take 7 out of 3 I cannor, but 7 our of x 3, 
and there remains 6, place 6 under the line, and car- 
y one to the next row; ſaying, x and 2183, take 
3 from 9, and there remains 6, place 6 under the 
ine, ſo 1s your ſubſtraftion ended; and the remain- 
er is 66gx [1,13 5. 94d. 


— — 


Example 3. Suppoſe a Man had I:t to another Man 
1000 pornd, and that the borrower had pa d thereof at 
ne time ny li. at another time4301, 105. aud at a third 
dayment 5 oli. and the Creditor would know how much he 
bath received, and how much is owing of his Debtor. 

: Wa Place 


24 

Place the numbers as here you ſee, firſt the ſum © 
—_ | mdney lent, and'dray 
a line under it; then 
ſer the ſums paid at 
ſeveral rimes one un- 


Mon:y lent 


Paid at ſe- 


veral times 
Paid in all 
R:ſts to pay 


ſum which the Debtor hath paid in all; then ſubſtrat 
this 607 (i. 10 5s. from 15001. and there will remain} 


SUBSTFRACTION. 


li. s. dA. 
I099 ©O 0o9 


namonm—— _ Apo" 
I27 ©09 cop 
439 To Oo 
FO ©o Oo 


— 


607 10 Oo 


392 10 ©0 


der another,and dray 
a line under them: 
Then add all the ſiims 
which have been Paid 
at ſeveral times toge- 
ther, which make 607 
E. 10s. which is the 


39214. 10 5. and fo much is ſtill owing to the Creds- 


ror, 


[i. 


Lent 26or 
Paid = 7-9 
Reſts 250z F 9 


Other Examples fur P rattice. 


© -—i 


li. "IE 


13 6 Owing in all x00 00 oof 


—_—_ rene en 


Paid at 
ſeveral 
times 


q. 
03 


*I090 GO O00 09 
336 10 06 oz 
039 Iz 09 Oz 


"I00 O00 00 co 


Paid in all 576 03 7 
Reſts to pay 3049 03 04 03 
The Proof of SubſtraCtion. 2 
The Progf of Subſtratt:on is performed by Addition, 
for adding the number to be-fubſtrafted ro the re- 


mainder,; the fum of them mult be equal to the'num- 


04 00 


ber given, if you have truly wrought :' As in'thefirll 


example of numbers of one denomination, 


Y 


Thi 


63 09. 0 


Paid in all 36 1o og 
Reits ro pay 
= S:-& 
Lent 3625 16 o8 


» Iv: 
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The number given 1s -———- 986 


7%: rumbcr to be ſubſtrafted is — 2 3 4 
— 


To, remaind.r is 


Progf ——— ——— ——- 6 
Ad thenumber to ſubſtracted 234,to the remainder 
752, the ſum of them is 986 , equal to the number 


£LVEN, 


Examples for Practice proved. 


a. a, 4-6 
Lent 62 18 og Borrowed Ioo oo oo 
Paid 37. 19 06 Received 36 13. og 
hs au E—o—— HBHK4ks. a 
Reits 24 19 03 Due 63 ©c6 08 
Proof 62 . 18 09 Proof Io09 Oo .0g 


Other Examples in Weight and Meaſure. 
x Example in Troy-weight, | 2 Example in Avoirdupois 
| great weight. 
Bought 4. on. pw. gr. ' C ' Bb on 
Of Silver 07 11 13 19' Bought 37 03 22 11 
Sold og 07 ©3 of Sold 13 ol 23 06 


Unfold o2 04 10 14 Reſts 24 02 27 of 


TD — 


—_—_— —— — 


m_ \ 


Proof 07 1x 13 19 Proof 37 03 22 II 
3 Example in "pa aa 4 Example in Time. 
Lttle weight. 


a @f: days ho. m. 

: Bought 84 12 13|From 364 23 F©0 

on, Sold 26 o8 1x\Take 76 09 22 
OE eco — 

am-oy Reſts 58 04 02 [Reſts 283 14 28 


firlt CCI — ” 
Proof 45 12 13 |Proof 364 23 50 
The Queſtions 
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Queſtions performed by Addition 
and Subſtraction, 


\ Qhieftion x. What namber us that which being added 
fo 376 ſball make x000? Subſtratt 376 from 1000, 
the remainder 15 624, the number ſought. 

Queſtion 2. What namber of Poxnds , Shillings and 
Pence muſt be added to 6 li. ty s. 4d. to make that ſuns 
&#p 16041, Subſtract 36 li. 17 s. 23 4. from 100 bi. the 
remainder 1s 63 6. 2 5. 9d. which added-to 361: 7 s. 
makes 100 [:. | 

Queſt. 3. In the year of cur Lord 1440, the famous 
Art or Myſtery of Printing was invnted, I would know 
how long it is fince that time to this year of our Lord, 
I655. From 1655, ſubſtratt x44o, the remainder is 
215, and ſo many years are expired ſince Printing was 

invented, 

Queſtion 4.) An Army conſiſting of 13711 Horſe, and 
26850-Foot , in an [ngagement there were ſlain 3760 
Horſe, and 7522 Foot ; the Queſtion ts, how many were 
ſtain in all , and how many Horſe , and how many Faot 
eſcaped, From the 13721 Horſe that went out, ſub- 
ſtraCt the 3760 that were ſlain-, there remains gg6r, 


and ſo-many-Horſe efcaped: Aſo from the 26850 A 
Foot which weat out, ſubſtraCt the 7523 which were y 
flain, and there remains 19327; the number of Foot 5 
which eſcaped ; and by adding the 3760 Horſe which Y* 
were ſlain, to the 752.3 Foot that were ſlain, their To= . , 
tal is 11283, and ſomany were flain inall. 


Matip'i 
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[44466-45424 
Y Multplication. 


ULTIPLICATION. is that partof 
| Arithmetsck; which | teacheegh how. to in- 
| creaſe one number by arlathker, ſothat the. 
'1 number produced by their Multiphication, 
Sſhall contain one of the numbers mulciplied, to many 
times as there are Vnites contained -in the other. 
BY Mut iplication may ficly be termed a Compendiumof 
Adaition , for that it performeth at ,one_ operation 
the ſame, which to effet by Addition, would require 
Ymany. For inſtance, if it were required to know 
F how, much 7 times 5 is, to perform this þy Addition, 
281 miſter ſeven fives, of five ſevens, one under ano- 
ther, and adding them together, I ſhall find that ei- 
F ther of 'rheir Totals hall contain 35 ; bur this by 
Multiplication is performed with far more brevity, as 
by Examples hereafter. ſhall appear. 

Before you enter upon the practice of Meltiplice- 
tion, it is neceſſary to-remember the Product produ- 
ced by the multiplication of any one of the nine Di- 
gits, by any other of the ſame; as readily to know, 
that 4 times F is 20, 6 tzmes 718 423 2: times 9 is 18z 

times 9 is 63, & times 9 1872, &c. Which this Table 
ollowing will plainly declare, and muſt be perfectly 
learned by heart , before you attempt to multiply 
great numbers, | £: 


a4 


oa. 


Maleiph: 


< 
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£57 Multiplication Table. 


Ca) © Ca) F-2- | 
; : y Hb. 4 þ- 
g\#l, | [2 ig glagl goto ln 
8. |-|8 10] Eq6,<418>5 1 >5 424 
SI6TS\I2f E | 21 7] E|28 
& |**| m 7 *i8 2 
el,|* |14 8 24| | | + 
9) "203 | 
Oe? C25? © [5] P #36) " Ca) a C49 
gp o\oſwlEir,2:e>8:3,24508 
Z HI _ = | ['s j- 8 & | 
=] 8|E by © lg) * $4, O93 5003 
C92 i 


« $ times 3 a; a go4 5 9 times j9 | makes 81, 


| The wſe of the TABLE of MULTIPLI- 
. CATION, and the manner how it is 
to be read. 


This Table ſheweth what the ſum of any two Di- } 
gits multiplied one by another doth amount unto, 
and is thus robe read , 2 times 2 makes 4, 2 times 3 
makes 6, 2 times'q makes 8: Alſo 6 times 4 makes * 
24, 7 times 8 makes 56, 8 times $ makes (Or is) 64, 
9 times 9 is 81, &c, 


Ayother 


I, 


1 
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Another Table of Multiplicatiou; 


9,807 65/43] 2j 2 


[ 
[ 
|. l col 
[ 
[ 
| 


|] col | ol Ia> Iw | » "n | 
J 
Fw | 
Q 
+> 
| 


T His Table is thus to be read ; In the firſt Row, or 
Column, towards the left hand, and alſo at the 
top of the Table, you have the nine Digits in bigger 
Figures than the reſt ; the Figures in the firſt Column 
beginning with 1, and ſo proceeding by 2, 3, 4c. 
to 9. Thoſe at the top of the Table beginning with 
9 rowards the left hard, and ſo backwards by 8,7, 6, 
Cc. to 1 at the _ hand. 

Now if by this Table you would know how much 
8 times7 is , find 8 among the great Figures at the 
head of the Table,, and look down that Row or Co- 
lumn, till you come againſt 7 of the great Figures in 
the firſt Column, againſt which you fhall find 56, and 
ſo much is 8 times 7, or eight multiplied by 7. 

In the ſame manner may you find that 7 times 9 is 
G3, ftimesGis 30, 3 times 41s 12, and ſoofany two 
of the nine Digits. 

In Multiplication there are three terms commonly 
ulfd, that is to ſay ; 


The 


__ 


>) GE WILT es 4 IS A o__ PT EDD DID - ou 
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The HMulriplicand - 
The Multiplier, and 
The Prodatt. 


The Multiplicand, is the number to be multiplied 

The Multiplier, is the number by which the Mu 
tiplicand is Mulrtiplied : and 

The Prodaft, is the number which is produced by 
the multiplication of the Multiplicand and the Multi- 
plier together. | | 

Thus, if it were required to multiply 8 by 7, here 
8is the Mualtiplicand, 7 the Multiplier , and 56 is the } 
Prod, for 8 times 7; or 7 times 8 is 56. 

In Multiplication it mattereth not which of the two 
numbers is made the Multiplicand, or which the Mul- 
Piplier, for the Produtt produced by either , will be 
the ſame, but the uſual way is to make the greater | 
number the AMultiplicand, and the leſſer number the 
AL. Iriplier. | 


THE RULE. 


The numbers to be multiplied mnſt be ſet one pnder a- 
mother, viz. the Multiplicand (or great number) above, | 
and the Multiplier (or lefſer number) below , the laſt fi- 
gure of the Multiplier wnder the laſt figgre of the Mulri- 
plicand , then draw a line winder them, and (having 
learned the preceding Tables perfetty by heart) multiply 
every Digit of the Multiplier , into ev:ry Digit / of the 
Multiplicand , ſetting the ſeuzral Prodgtts under the 
line; then havins fin iſhed your Multiplication, draw 4 
line, and ad1 all the Produits together, and tht ſum of 
thoſe Prod1tts is the general Produt of the whole mulii- 
plication, as by the follo.yins Examples will a5p:4r- 
Example x. Lt it be required to multiply 736 by 5 
Firſt 


—— 
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Firſt, I write down 936 the Multiplicand, and under 
it 7 the Multiplier, and under them I draw a line ; 
then I multiply 7 into every Digit of the Multipli- 
cand ; ſaying, 7times 61s 42, place 2 under the line, 
under 7, and for the four 

rens keep 4in mind; then #736 JMultiplicand 
ſay again,7 times 3 is 21, 7 Munltyplicr 
and 4 which I kept in mind — 

is 25 3 place 5 under the line, 5x52 Produtt. 

and keep the two tens in ' 

mind ; then ſay again, 7 times7 is 49, and 2 whichl 
kept in minCis 51; place under the line, and the 5 
tens kept in mind (becauſe there is no more-figures 
to be multiplied) I ſer down under the line alſo, ſo 
is the work ended, and the Product of this multipli- 
Cation 1s FIF2. 

Example 2. Let it be required to multiply 3 417 by x. 
Place the numbers one under another, and draw a 
line under them, as in the Margine ; then begin your 
Multiplication, ſaying, 5 times 7 is 35, place 5 under 
the line, and keep the three tens in mind ; then ſay a» 
gain, F times IisF , and 3 


which I kept in mind 1s 8, 3417 
place 8 under the line, and F 
(becauſe ir is leſs than 10, I — 


keep nothing in mind ) then I7o8g 

ſay again , 5 times 4 1s 20, 

place a cypher under the line, and keep the two tens 
in mind : Laſtly, ſay 5 times 3 is 15, and 2 which I 
keptin mind is 17, which 17 (being the laſt number) 
I place under the line, and fo is my Multiplication 
ended, and the Produtt is 1908g. » 


T You may be ſatisfied of the truth of this work, 
if you will rake the pains toſet down the Mul- 


tiplicand 3417, five times one under another, 
and 
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and add them together, as ſo,many ſeveral ſums, 
ſo ſhall you find the Tpral of that Addition, to 
be r7e8F ,, exatly the ſame with the Product 

_ of this Multiplication. _ | 
| Example z. Inthe two fore-going examples, the 

Multiplicr conſiſted but of one Digit , we are now 

ro-ſhew how Malrilication is performed , when the 

Multiplier conſiſts of 

more than one figure , 

therefore —_ Ex- 

ample, Lect it be requi- 

7 gg multipliy » ag 'F F.4 fda 

I7112 
0) 37. Megs) your _ | | 
ers , and draw aline ,;- | 
under them as you ſee *-2 3.9.4 8 Product E 
in the Margine : Then begin your Multiplication in 
in this manner : Saying, 7 times 4 is 28, ſet8 un- 
der the line , and keep the two tens in mind, then 
ſay 5 times nothing is nothing, but the two tens in 
mind is 2, ſer 2 under the line, then ſay 7 times 7 is 

49, ſer 9 under the line, and keep yg in mind, then 

laſtly, ſay 7 times 5 is 25, and 4 in mindis 39,which 

being the laſt number to be multiplied , I ſer down 
under the line ; ſos the multiplication of one of the 

Digits (namely 7) finiſhed. E | 

Then begin to multiply the ſecond digit, ſaying 3 
times 4s 12, place 2 in the ſecond line, one-place to- 

wards the left hand, and keep 1 in mind, then ſay 3 

times nothing is nothing, but x in mindis 1, ſet down 

I by the 2 in the ſecond line; thirdly , ſay 3 times 7 

is 21, place x in the ſecond line, and keep the two tens 

in mind: Laſtly, ſay; times 5 is 15 ,and 2 is 17,which 
x7(becaule there is no more figures to be multiplied) 


5 7 © 4 Multiplicand 
3 7 Multiplier 


—_ — 


| Iplaceinthe ſecond line allo. 


Having thus done, Idraw a line under them, and 
add theic two lines together, as in common Addition 
of 
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of numbers of one denomination ; Saying 8 is. 8 , 
place 8 under the line ; then lay 2 and 2 is.4, place 
4 under the line ; then ſay x and yg is 10, place a ci- 
pher under the line ; and carry one tothe next place : 
ſaying 1 and 1 182,and 9 15a 11, place I under the 
line, and carry 1 to the next row, ſaying Iand 7 is 8, 
and 3 is 11, place x under the line, and carry 1 ro. the 
next place; ſaying, T whichT carry and x is 2, plac- 
2 under the line, and ſois your Multiplication ended, 
and the product is 211048. | 

Example 4. Let it be required to multiply $7225, {Gy 
4032. Flace the multiplicand and the multiplier on 
under another , and draw a line as before, then pro- 
ceed rothe mulriplication as formerly ; ſaying Firſt, 
2 times F 15 10, ſet 


down a Cypher , " 57 32 5 Multiplican't 
andkeep x 1n mind; 4 © 3 2 Multiplier 
then 2 times 2 184, ty. + An 

and tin mind is, 114650 

place. 5 under the TIFSTY 
line:then 2 times 3 ©2929 329 


is 6,{et 6 under the Dre je 
line ; then 2 tumes 232134400 Fzroa 


7 is x4,ſert down qand keep one in mind ; then 2 times 
F is 10, and r1n mind iS 11, which 1x (being the 
laſt ) Ifer down. 

The Multiplication of one of the digits being fit- 
niſhed , proceed to the Multiplication of the nexr ; 
Saying , 3 times F is 15, ſet down 5 in the fecond 
line, a place more towards the left hand, . and keep 
I; then 3 times z is 6, and x kept is 7, ſer down 7; 
then 3 times 3 is 9, ſer downg; then 3 times 7 15 
21, ſet down x and keep 2 in mind; then 3 times g 
is 15, andzin mind is x7 ; which being the laſt ſer 
down allo. 8s 

Two of the figures of the multiplicr being finiſhed; 
P:OCce.! 
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proceed to the third, which ( in this example) be- | 
ing a Cypher, you may wholly neglett, and proceed 
to the multiplication of the fourth figure ; only re- 
member to remove the Product of the fourth figure 
one place more to the left hand, as in the example 
you may ſee, for the cypher though it be not writ- 
ten down, yet it muſt keep its place, and the figures 
following muſt be removed a place farther. 

Then for the Multiplication of the fourth and laſt 
digit, ſay 4times 5 20, ſet down a cypher, (under 
9) and keep2 in mind : then 4 times 21s8,and 2 in 
mindis xo, ſet downa cypher ; and keep x in mind: 
then 4times 3 is 12, and x i513, ſer down 3 and 
keep 1: then 4 times 7 is 28, and 1 kept is ag, 
ſet down 9, and keep 2 : then q times 1 $20, anda 
i522; Which 22 (beaauſe the multiplication is ended) 
ſet down alſo. 

Having thus multiplied all the digits ſeverally, 
draw a line under their Products, and add them al- 
rogether as in the former Example, ſo ſhall you find 
their general Product to be 231134400. 


—_—— 


Other E xamples for Prattice, 


 0/ 
Ns 73260 F0o762 
45003 . ..o52 


—__— — — 


219780 355334 
366300 $ SS EIY 
2 93 0 4 ON 253810 
— 205048 
3296919780 ————— | — 
a. 233830054 


The F roof of Hultiplication. 
The moſt certain proof of Aaltiplication is by Di- 
v1ſion, 


bw oo + a3 
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viſion , but becauſe Divan is not yet known, I will 
here ſhew a near way by which Aultiplicati.n may 
be proved. Which is thus. 
”m— Make a Crd as inthe Margine, then, any ſums being 
nplc multiplied, you may prove the truth of yorr 
wed work in this manner, (1) Caſt aw.:y all th: 
Ares oy nines which you can find in the Multiplicand, 
what remaineth ſet on the right ſid: of the 
| Tait Croſs. (2 )Caſt away al/o the ninzs in the Multiplier;and 
nder WW 9. remains ſet on the left (id: of the Crols. (3) 
es Multiply the fignrs on th: right ſid: of the Crofs , and 
ind: ont of that Produdtt caſt away the ninzs alſ», ſetting the 
and | fi: ure remaining over the Croſs, teu ( 4) Caſt 4 ray all 
29, \W th: nives in the Produdt, and if the figere remaining be the 
nd ſame with tht which ftand-t ov:r the Croſs, then is 
led) Jour Multiplication truly perform:d, otherwiſe nor, 
Exampl: 1. Letitbe 


ly, required to prove the 32 4 2 
Pay Sum in the margine. 2.3 
" r. Caſt away all the 


nines in the Afulripli- KEE 
cind; Saying,q and 3 8648 
1S7,and 2 is 9; which es”. 
being rejected, there PI 413 


: * WF remains 4, which ſet , 
7 WF on the right fide of the Croſs, Then 


2. Caſtaway all thenines in the Meltplier : Say- 
34 ing, zandgisg, ( which being lefs than 9g ) Het on 
. the left fide of the Croſs. Then | 

3- Multiply 4 by y , ſaying 4 times is zo from 
which caſt all the nines which are two, and there re- 
mains 2 , place z over the Crofs. And 

4. Caſt away all the nines 1n the Prozzit ; Saying, 
2andy 157, and 41s tr, calt away 9 and there re- 
mains 2 : Which exactly agrees with rhe figure over 
the Croſs, and demonſtrates that the Multiplication 
is truly performed, D 2 Con- 


þ 


"s. 
" 
4 
+ 
, 
|: 
. 


= . "© ure A + oe CD DD TT I ICY 
_ - w . - 2 - —_ 
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Compendiums mn M ultiplication. 


x. If the Malriplicy conſiſt of Cyphers in the laſt 
place or places, you may omit the Multiplication of 
them, and place the former figures of the Multiplier 
under the Multiplicand : Thus , if it were requited 
to multiply 3257 by 2600 ; place the numbers as 
you ſee in the margent, then 
multiplying 3257 by 26, the 


= .* Product will be 84682 , to 
— which if you add two Cy- 
I9542 phers, { becauſe there were 
6514 two Cyphers inthe Multiplier) 


8468200 the true produdt of the mul- 
tiplication. ' 

2. If it be required to multiply any number by 
10, 100, Ioo0, 10000; Cc. You have no more to 
do, but toadd fo many Cyphers to the Mnltiplicand, 
as there are Cyphers in the Maltipher: Thus if you 
were to multiply 365 by xo , the product will be 
3650, or by 100, it would be 36500 , or by 1000, it 
would be 365 000, or by 10000, it would be 365 0000, 

3. If any number given were to be multiplied by 
5, you may abbreviate your work thus. Add a Cy- 
pher to the Aultiplicand, - take half that number, 
and it ſhall be the product required. Thus if it were 
required to multiply 8727 by 5, add a Cypher to the 
Maltiplicand, then it is 86270 the half whereof 1s 
43135 , Which »s the product required. 

o mult:ply by any of the nine Digits without 
charging the memory. 

To multiply any namber by 2, Either double the num- 
ber in your mind, or add it , by ſetting it down 
twice, ſo 57325 produceth 114650, 0 

, 


- It will be 8468200, which is | 
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To multiply any number by z,, To the number give®? 
add tne double thereof, the ſum is the product, ſo 
57x25 produceth r 14650. 

To Multiply any number by 4, Double the duplica- 
tion in your mind, ſo g7325 produceth 229300, 

To multiply any number by 5 , Conceive a cypher 
added to the given number , and in your mind half 
thereof is tke produtt, thus a cypher added ro 
57325 , maketh it 573250, the half whereof is 
286625. 

To mnltiply any namb:y by 6. Take half adding a 
cypher , and add to the half, the figure ſtanding next 
before : Thus 573250 produceth 343950. . 

To multcply any nnmber by 7. Take half and additto 
the double of the former figure,ſuppoſing a cypher ad- 
ded as before ; So 57325 thus ordered, produceth 
40127F. 

To Multiply any namber by 8. Double cach former fi- 
gure and ſubſtract ir from the following, ſo 57325 
produceth 458600. 

To multiply any number 7 9. Suppoſe the number 
mulriplyed by 10, then ſubſtralt each former figure 
from the following, beginning with that next before 
the cypher , the remainder is the product, ſo 57325 
praduceth 515925. 


Other Brief Rules of Multiplication, 


Having ſhewed you ſome Compendiouws wayes of 
Mul: iplying by Article Numbers, as by 10, 100, 
Ioo0, Cc. and alſo by the vine Digits, without any 
trouble or charge to the memory; I will now ſhew 
how you may expeditiouſly and certainly , zwlt:ply 


any ſum by diyers other Numbers conſiſtidg of ps 
or three places , without ſetting down many figures 
but the Produtt it (elf, 


D 3 To 


4 
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p To multiply any number by 11. 
THE RULE. 


Set the Meltiplicand down twice, removing it one 


place to the lift bend, add them together, the ſum is the 


Produtt of the Numbcr multiplied by 11. 
Example. Let it be required to multiply 97 by 11, 
Ser cown 97 twice, removing .one of them a 
place more. to the right 


hand as you ſee herein the 9 7 
margine, thcn 2dd them 9 7 
rogether,the ſum 1s 1067, — 

which 1s cqual to the Pro- 1067 


duCt of 97 multiplicd by xx. 


To mltiply any Number by 12,13,14, 
a7, 26, 27, 35, 07 89. * 


THE RULE 


To effeCt this, You have no more to do, but to 
mul:iply the given number by 1, 2, 3,4, 5, 6,7, 8, 9, 
and in your Multiplication, contingally to add that fi- 
gere of the Multiplicand which ſtand:th on the rizht hand 
of the fgure you are multiplying by, ſetting down the 
ſum for th: figereof the Produtt. 

Example, Let it be required ro multiply 3624 by 17. 

Mutriply in this manner by 7, Saying, 7 times 4 
is 28, ſer down 8 and.carry 2 — then 7 times 2 
is 14, and 2 which I carryed is 16, and 4 ( the figure 
of the Multplicand which ſtands on the right hand of 2. ) 
1s 20: Set down o, and Carry 2 then 7 times 
G 15 42, and 2. which 1 carried is 44, and 2 ( which 
ſtands on the-richt hand of 6) is 46; {et down 6 and 
carry 4 — then” times 3-is 21, and 4 which 1 
carried is 25, and 6 (which ftards on the right 
kentlef 3) is'zx, ſer donn x andcarry x , which 3 
add to 3 ( the left hand figure of - your Multiplicand, ) 
FR £ S it 


I 


Ta. 
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it is 6, which ſet down, ſo the Produtt of 3624 
mutciplied by x57 is 61608. 


2 In the ſame manner, may you multiply by 12, 13, 
c Wrz, &c. as intheſe Examples 
3764| ht 4793 
| T3) 16 19 
: 48932! ——_— — 
— Ioo0ao 91067 


To multiply any Number by 102, 103, 104, 105» 
Io6, 107, 108, 0 109. 
THE RULE. 

Multiply th: Number given by 2, 3, 4, 5, 6,7» 8, 0 
9, work, 4 Produtt ot. places —_— 's _ hand 
of the Multiplicand, the Produtt and the Mu _— 
added together in the ſame order that 'they ſtand , ſhall 
be the Produtt of the whole Multiplication. 

Example. Ler 5: be required ro multiply 392 4 by 196. 

Set them down as in the | 


Margine, then multiply 3624 36 24 
by 6, it produceth 21744, IoG6 
which added ro 3624, in — 
the ſame order as they there 21744 
ſtand, the ſum of that Additi- —— 

7. (on will be 384144, which is 384144 

4 W<qual to the Product of 23624 

2 MW multiplied by x06. 

ye Other Examples. . 

/ 765 6374 

es Ss * I 0.7 

ch ; — CIA — 

- 2295 44618 

| C— —_— c— 

ht 78795 682018 

3 7 multiply any number by 112,113, 114,1I5,116,017, 

) I18, or 119% : 

it D 4 ZHE 


ab - 
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| THE RULE, | 
A ultply the given Sum by 12, 13, I4, 15,16, I7, 
18, or 19g, as bath been ſhowen already, ſetting the Pr... 
dutt two places to the right hand of the Multiplcand, 
then add this Prod and the Multiplicand tog «ther in : 1; 
ſame order as they ſtand , ſo ſhall the ſum of that Aud; 
tion b2 cqual to the Produtt of the Multiplication, Az 
bv the Examples following is evident, | 
Mulriply 4065 
Ey 113 


The ProdudCt multiply by x 3 5 2845 
Real Produſt 459345 


Multiply 7632 
By, I19. 
\ The Product Mul. by rg 145008 


Real Product 9go8208 
Lueſtions p:rformed by Multiplication only. 


Queition IT. If 4 piece of Land be 236 Perches lony, 
and 182 Perch:s broad, how many ſquare Perches are 
contained therein? Multiply 236 the lengrh » by 182 
the breadth, the produCtis 4295 2, and ſo many ſquare 
Perches are contained in ſuch a ſquare piece of Land. 

Queſtion 2. ,1n a year there are 365 days nataral, 
and in every aay 24 hours, how many hoxrs be there ina 
zear ? Multiply 365 the number of days by 24, the 
number of hours, the product is 8760, and ſo many 
hours be there 1n a year, 

Queſtion 3. From London to Coventry it is accomnt- 
ed 76 mil: ; how many yards therefore is it from London 
to Coventry? Multiply x760 (which are the number 
of yards contained in one mile) by 76, the produtt 
's-133760, and fo many yards are between London 


and Coventry. 
DIVISION, 
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Diviſion. 


D IVISION is the juſt contrary to Multi- 


plication , for that turns Small denomina- 
rions to Greater, as Multiplication turns 
Greater to Smaller : Or (in whole Numbers, 
of which only we yer ſpeak) Diviſonis the asking, 
how many times one ſum 1s contained in another? and 
the number which anſivereth to that queſtion is cal- 
led the Dwotient. 
And the Number containing , which is tobe divi- 
ded, is called the Dividend. 
And the Number contained, or by which the Divi- 
dend isto be divided, is called the Diviſor. 
And as often as the Dividend contains the Diviſer, 
ſo often doth the 2wotient contain Unity. 
The ways of performing Divytion are divers, I 
will begin with that which is moſt uſed and taught, 
which 1s as followeth. 


THE RULE. 


Place the Diviſor #nder the Dividend, ſo that the fi- 
gures next to the left hand ſtand direttly one under the 
other , if the reſt of the Diviſor be not the greater ; or 
if all the Diviſor be greater than that above it, then the 
ſaid Diviſor muſt be devolved one place further toward © 
the right hand; having ſo placed them , try how many 
tumes the lower figures are contained in the upper figures, 

| and 


- 42 DIVISION. 

and write that figure which anſwereth that queſtion with- 
in 4 (rooked line in the margine of the work, which is 
called the Quotient , and by it multiply the firſt figure 
of rhe Diviſor, and take the Produtt out of the figures 
diretly over it, beginning the SubſtraCtion towards the 
left hand; th-n cancel that fizure of the Diviſor, and alſa 
that of the: Dividend which hath been already uſed, with 
a light daſh of a Pen, and write the remain (when the 
Produtt of the firſt figure multiplied by the Quotient «s 
ſubſtratted, as before) juſt over the figure uſed and can- 
cell:d ; Then proceed to an tize like with the ſecond, third, 
and fourth figure of the Diviſor , if there be ſo many 
till having cancelled it all, and ſet the remain orderly 4- 
boy: the Dividend, you have finiſh:d one work. 

Now if the Dividend han ſtill ſome figures untouched 
towards the right hand, then remov: the Diviſor ſtill to- 
wards the r:ght h nd, but oxe place at a time, and then 
. azain 45k or try how many times the lower may be had in 
the urpcr, aud write the anſwer in the Quotient, whether 
it be x or more, (only it cannot be above g) or nothing, then 
put o in th: Quotient, and multiply the Diviſor by this 
new froure, and ſubſtartt the Produtt, ſetting the remain- 
der orderly avuve , as before ; this work muſt be repeated 
by removing the Dividor ſtill one place towards the right 
Gd rntil Unity in the Diviſor ſtand wnder Unity in 
th: Dividend, and then the work is done. 


Example I. 
L:t it be required to divide 4096 by 3. 
Place them thus 4096 (r 
| © 


_ Akhow many times 3 in 4, the Anſwer is x, which 

Is put within a crooked line by it ſelf. 
Tien in your mind multiply the Diviſor 3 by the 
Quorient 


= 5 Þ 
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Quorient T.- And having ſaid 
theſe words, Once 35s3, 1 
preſently cancel the 3. And 4096 (x 
having added theſe words, 7 
Ont of 4, cancel the 4 And 
after theſe words, and there remains 1, write x juſt q- 
ver the 4, as you ſee here done, 
Then remove the Diviſor one place toward: the. 
right hand, ſaying, how many 
times 3 in 10, theanſwer is 3, ZI 
which write in the quotient; 4s 96 (13 
and in your mind multiply the 7 7 
Diviſor 3 by the quotient 3, 
the product is 9, wherefore ſay, three times three is 
nine, out of ten, and thereremains one, then ( ha- 
ving cancelled the 10 and the z,) write over them x, 
Again, remove the Diviſor z 
one place more,asking how ma- #7 #T 
ny times 23, in 19? the anſwer 49s 56 (136 
being 6,write 6 in the quotient, 7 FF 
and ſay 6 times 3 is 18 out of 
19, and thereremains x, wherefore having cancelled 
the 3, andthe 19, write x over 3, and remove the 
Diviſor once more, and ask how many times 3 in 16? 
anſwer is 5, Which write in 
the quotient, theninmind 7# 7 1 
ſay 5 times 31s 15 outof16 4s x4 (1365 
and there remains 1x, and 7 7ZF 
cancelling the x6 and the 3, 
write over 3, 1: Now becauſethe Diviſor 3, is ad- 
vanced fo far till it is come to ſtand under 6 in the 
Dividend, which 6 is the place of Unity there, the 
ſaid Diviſor cannot be removed any more, and there- 
tore the Diviſion is ended, and the 2xotzent being 
1365, ſhews that the D#wiſor 3 is contained in the Ds- 
videud 4096, 1365 times and 1 remaining, which be- 


ng 


44 + DIVISION. 


ing leſs then the Divifor 3 , doth not contain it 
once, but one third part of once, which ( after the 
Reader hathrskill in broken numbers) muſt be joyned 
tothequotient thus x365 3 

The beſt proof of this Di»iSox is by Multiply:ne 
the quotient into the Diviſor, and to the Produ 
ada the remain ; then if the work be well done, the 
ſam ſhall be equal ro the Dividend. : 

So 1365 multiphed by z produceth gogg, to which 
adding the remain x , the fum 4096 1s equal ro'the 
Dividend. 

Here we divided only by one figure 3, becauſe the 
firſt example being eafie and clear , ſhould be a fair 
Introduttion to the ſecond. 

Note, that if the Diviſor had been greater than 4, 
as 5, the work muſt have begun thus 4096 ( 


5 
So the quottent would have been 819 4 which is 
one place leſs. | | 


Example 2. 


Lt it be required to divide x 1 x © 59 2 © by 4096. 
Place them thus Izno720( 
4096 


Now the queſtion to be asked is, how many times 
4<96. is there in 13107? to find an anſwer to this. 
queſtion, the Reader which hath bur an indifferent 
faculty of judging , may do it, ( for the moſt part) 
by conſidering the firlt figure in the Diviſor, as here 
4. for preſently he knows that q times 4 is 16, which 
C:nrot be had in 13, therefere the firſt figure inthe 
guntient mult be leſs than g. . 

Again, it cannot be much leſs, becauſe the ſecond 
place in the Diviſor is 0. He 


WG ew fno3F oo 
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He may therefore venture on 3 , And having put 
zin rhe quotient, ſay z times 4 


is 12, which ſubſtraCt out of x3 I 

over it thus, ſay 2 our of z3,and 3879 

there remains 1, andtoutofi Y7#/5720 3 
and there remains o, cancelling #8956 


the © and the x3, and ſer the 
remain t over the 4, as you ſee. 

Then go on, ſaying 3 timESo Is ©, Out of 11x, and 
remains ſtill xx , again 3 times g is 2 , take 7 curof 
10 there remains 3, to be {et over the o, which is 0- 
ver 9, and 2 with x borrowed ( to make the o, ro, 
from rhe which the 7 was taken)is3, and 3 ourof 
11, remains 8, which write over the place of o.1n 
the Diviſor, cancellirg the 9 init, and alſort.afeft- 
gures of the Dividend 110, out of which you have 
taken any thing : Then laſtly, ſay z times6 is 18, 
take 8 our of 5 I cannot; therefore (borrowing 10,) 
ſay 8 our of 17 remains g, which write over the 7, 
then in the next. place, the 10 borrowed is t, and 
thexointhe x8 is 1: Say therefore x and 1 15 2, out 
of 3, and the remainis x, which write over the z, 
having ſtill cancelled the figures which you have uſed 
orderly. as you go. 

Now the whole Diviſor being cancelled, ir ad 
be removed on one place further, and placed as here. 

Now ask again, how 


manytimes 4096 in 8192? ; oO © 

it will be found ( becauſe OZ # 

of the o after the 4) as ,. $ #87 go0 

often as 4 in 8, that is 147 1g7f zx0(320 
twotimes , put therefore #894466 

in the quotient 2, and #2599 

work as before, ſaying, 4 9 


2 times 4is 8, out of 8 
remains 9, then 2 times © 1s© Out of x remains r, 
then 


46 DIVISION. 
then 2 times 9 is 18, take 8 out of : | 
. bo rema . S 
pr orc 9 and 10 of 1m ener pce ma 
oO, the Y;2 times6 is 12, thatis, 2 
tefnad p. and x outof x, there alſo n——_—— 
ce _ put the — over as formerly. . i 
again , the Diviſor being all canc 
gms be removed ; and ask how ——_ — 
in 0000, the anſwer is nothing o, which h £8 4996 
in _ quotient, the work is all done eing pur 
15 —_ -s m7 ing 320), ſhews that the Diviſor 
ained in the Dividend, x 3 10520, three 4996 
mg twenty times. 310720, three hundr ed 
© And whether the Diviſor h 
] 1 . ave 2, 2327 /7 
Jaces » the working is ſtill like this = a ering 
> it a all. , ering 
where : -n i Diviſion. For brevity in ſome caſes, 
Giaterer cams gge towards the right hand hath one 
ly under ,1 '”s thoſe Cyphers may be placed order- 
the wo _— = bvidend at firſt, and remain there ill 
muſt we one, with the reſt of the. Diviſor, which 
- S ſhorten the Diviſion. 
As if 2587645 were to be divided by 15000 , place 
them thus : 2587645 
| I 0009 
And fay how many p 
times 15 inz25? anſwer oo 
isx, Which write in the x7 # 
quotient,and multiply in Z7#77 
mind the Diviſor by the x x8 #(64 5 (17% 
quotient, ſaying once z F # fooo 
one is one,out of z there 7 # 


remains tr, then cancel 
the 2, and the x uuder ir, and write the remaining 1 


over it, as here is done, then ſay once x is 5 out of 
, and there remainso, therefore cancel the twO F, 


and oyer the uppermalt write 0: 
Now 
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Now remove the Diviſor one place, and ask how 
many times x5, in 108 ? anſwer 18 17, which write in 
the quotient, and multiply, ſaying 7 rimes x is 7, out 
of 10 remains 3 , Which write over the o, then fay 
7 times F 1s 35, takes out of 8 remains 3, which 
write over 8, and 3 out of 3 remains o. 

Now again, remove the Diviſor , and ask how 
many 15 in 37? anſweris 2, Which write in the 
quotient , and fay two times If is 3o, out of 357 re- 
mains 7 , and the Diviſion is ended, the remain be- 
ng 7645. 


Proof of this, 
Multiply the quotient I - 2 
by the Diviſor IF 
3860 
I72 
The Produdt is 2580 


Before which pur the three Cyphers , And then iris 
2580000 


To which add the remain | 7645 
The Total is | 2587645 


Which is equal to the Dividend, and therciore 
the work 1s right. 

Soif one would divide any ſum by ro , 120, 
Io00, Ioo00, Cc. he need but cut off the firſt , 
two firſt, three firft, or four firſt figures rowards the 
right hand , the other figures ſhall be the quotienr, 
and thoſe cut off, the remain. 

As if 2587645 be divided by Tooc, the quotient 
is 2587, andthe remin 645, - 
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If you would know how many pounds Steriing ++ 

in 956709 ſhillings: having placed them the, 4; 
IS, 2 Uun4er 9, a! | © Lhd 


=_ o, ther &1vide by 2, whict 
5587 (o (4783 1s very cohie, Sothecon os! 


number of {t;llings giver. 
is contained 4783 pounds ; and 10 ſhillings remair 
Ing. 
The reaſon why the Diviſor was 2; is becauſe ther- 
are 20 Shillings in one Pound, and therefore any 
number of Shillings 1s turned into Pounds, by divid- 
ing by 20, that is by 2, putting the Cypher under 
Unity , onely to fill a place ar laſt, And this way 
of turning any number of Shillings into Pounds;may 
be eaſily effeted by memory, if you ſuppoſe rhe 
laſt figure of your given number to be cut off with a 
line or comma , and raking the half of the other 
figures. Thus, let the given number of Shillings be 
+ F739; Imagine the laſt figure 9 to be ſeparated from 
the reſt by a line thus $7319; how by memory take 
take the half of 573, by ſaying in your mind the half 
of F is 2, (and one remaining which makes the 7 fol- 
lowing 17) the of 17 is 8 (and one remaining,which 
IT is Io s. to be added to the 9g. and the whole is 
28611. 19 5. 

In this way of Diviſion ( as in all others) if the 
Remain at laſt be greater than the Diviſor , the Z#o- 
tient 1s not juſt,but roo little, which may be remedied 
( without beginning the work again) by dividing the 
remainder onely by the ſame Diviſor, for thereof will 
ariſe a new quotient, which adricd tothe former quo- 
rient the ſum will be the juſt quotient. 

Soif 7290 be divided by 27, the numbers being 
placed thus, 


Becauſe 257 can be had in 52 but twice, put21in 
| the 


w— 
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the quotient, ſaying 2 times 27 2 
is 4, out of 72, and there x9 
remains 18, which write over #8479 _ 
42,cancelling as befor2is ſhew-. F x g' s (259 
eq ; then removing the Divi-' x'# 7 
for , fay how many times 27 22 


n189? anſwer is9, burif one  - | _- 
ſhould miſtake; and write 5 inthe quotient, and ſay 
F; tirpes 27 is 137, outof 189, remains 54,and white 
it over as before, and remove the Diviſor, and fav, 
how many times 27.in 549? anſwer is 26, but ſhould 
not be above 9 ;z fay therefore, g times 27 is 243, out 
of 540, and the remain is 297 , Which being.thc laſt 
in;; and greater than the Diviſor , ſhews the 

quotient 259 15 too little, hor 

Wherefore divide the laſt remain. 297, by the Di- 
vitor 27, ſaying, twenty ſeven isin 29 | 
once, and write-1-in the new quorient, = 
and ſay, once 27 1s 27, out of 29 re- xg x. (i 
mains 2, which write over 9, and re- x # F 
wove the Divifor, and ſay, 29in.27, 7 # 
juſtly once, ſo write 2 in the quorticnt, 
ſo ze: quotient, is-31 3 Which -added to' the former 
quorienc 259; gives 270, which is the truc and whole 
quotient. | 


| A S:cond ivay of Divificti. 


' Although (as T have faid) the former way is more 
ſed, yer this may ſeem plainer and more natu al to 
ſome , I will therefore give one example of it, 


S' _Exampl:, 
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E xample; 


6477734 (19494 Let it be required to divide 
' 6477734 by 334, where the 
W— -— firſt figure in the quotient is 
3137734 Rem. eaſily ſeen 1 ; ſubſtract once 
p 334 out of 647, and write 
£xbſt. the remain under a line, then 
ſee how many times 334 in 
0131734 Rem. 3137, anfiver 9, by which 
; multiply the Diviſor. 334 in 
01002 Subſt. another paper, the Product 
=> <— is 3006, which ſubſtraCt out 
0031534 Rem, of the remain, then the new 
003006. Sabſt, remainis131734- | 
_— — ' Again, how many times 
0001474 Rem. 334in 1317, anſwer is 4, for 
oooI1336 the third' figure in the quo- 
—  — rient ; by which multiply the 
-» TY9 Rem, Diviſor, the Product is 1002, 
Which take out of the later 
remain, as in the Margine, then will remain 3t 5 34-: 

Now try -how many times 334 in3153, anſwer is 
9; for the fourth figure in the quotient, by which 
multiply the Diviſor (in a by-paper) the Product is 
3006 (as might have been ſeen above in the ſecond 
ſubſtraftion ) which ſubſtrated out of the later re- 
main, there remains now 1474- 

Laſtly, ask how many times 334 in 1474, anſwer 
is 4, for the laſt figure in the quotient, by which mul- 
tiply the Diviſor 334, the Product is 1336 , which 
ſubſtracted from 1474, there finally remains x38 ; 
which being leſs than the Diviſor, ſhews the diviſtion 
15 done, 


Proof 
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Proof of this, 
334+: 
nl | 3006... 
The ſeveral ſubſtrations, and the . x002. 7. 
nal remain; added rogether, + 3006. 
| | 1336 


tal equal ro the Divi-} ; 
_ &-y/---:- 5; pn [ 6477734 
S If the former (asI have ſaid more uſual) way ſeem 
lifficule to Beginners , becauſe the Produdts of the 
Diviſor intothe ſeveral figures in the quotient arenot 
tdown; but mentally made , and alſo becauſe the 
bſtraftion of them begins towards the left hand : 
d laſtly ; becauſe the remain is ſtill ſer above; yer 
his later way which agrees altogether with plain 
ubſtraftion before taught, I hope is ſo plain, thar 
ydiligent Reader may acquire it without a Tutor. 
nd yet for the better ſatisfaction and help of the 
dung Learner, 1 will add another way or two more 
Vf Diviſion, 


| A Third way of Diviſton. 


There is another kind of Divifion which is very 
ch uſed, and is in great requeſt with thoſe who 
ve moſt occaſion to divide great numbers, the man- 
rof working is not much unlike the way before 
ght, one or two Examples will make it ptain. 
Example 1. Let it be required to divide 162483 
1321. Set down your numbers as you fee them 
accd in the Margine, viz, _ down 162483 
p ene 


2.4 
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the Dividend, then on the left and thereof ſet the 
- Diviſfar 1321 witha crook | 

T321) 162483 { cd line betweenthem, then 

py . on the right hand thereof 
— — make another crooked line, 

| * .*. which muſt ſerve ro-ſet.the 
figures of the quotient in, fo are your gumbers plz- 
ced in due order ; then draw a line under the Divi- 
dend, and make a pricx under the figure 4, ( becauſe 
ſo far the figures of the Diviſor would exrend if they 
had been _ underneath the Dividend, accord-"Wwi 
ing as in the other examples ) this prick ſerves only; 
to ſhew how far you have — 'm your work | & 
-and* muſt at every diviſion: be removed a place fur: 
ther, till at length you come to the laſt figure of the. 
Dividend: your numbers being thus placed with 4 
line under them, you are ready for the work, which 
muſt be performed according to the direCtiohs of the 
'tollewing Rule. | 


THE RULE. 


Demand how. oftenthe Diviſor may be had in the Ds 
vidend , and place that number in the quotient ; the 
multiply the diviſor by the quotient , and place the pro 
duCt wnd:r the line : then ſubſtratt this produCtt frony 
the dividend, and ſet the remainder wndey the produt 
then make a prick under the next figure of the dividendy 
nd bring th.t ficure down to the remainder , aud thi 
proceed as before. | 

Example. Your numbers being placed, as is befor 
direfted, you may begin your work in this mann 
Firſt, ſay how many times. 1321cant bave in 1624 
ſay once, place r inthe quotient, by which x mult 
ply the Diviſor 1321, beginning art-the lett hand, fa 
ing, ORCec One Is I, place x under the line, then once? 
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is 2 , ſet 2 under the line, then once 3 is 3, place 3 
the fYunder the line: laſtly, _ 

k- Monce x is 1, place x un- 1321). 162483 (12y 
en Weer the line ; then ſub- ft 


eof  Wſtralt this x321 from. | an——— 
I321T 


ne, ' Yx624, and there will re- $ 
the Wnain 303. To this 303 393 

la- Wring down the next fi- 2642 
vi- Wure in the dividend, 2963 
uſe Wamely 8 ; (firſt, making —— 
ney Wa prick under the 8) fo 3963 
rd- "will that number be 0000 


2038, under which draw 
a line, and repcat the ſame work again, ſaying, how 
'Fnany times 2321 can l have in 3038, which may be 
the Wad two times, place 2 in the quotient, by which 2 
tha Wuultiply the divifor x321 ; ſaying, 2 times 1 is 2, 
hich lace 2 under the line : then 2 times 2 is 4, place 4 
"rhe Wander the line: then 2 times 3 1s 6, place 6 under the 
ine: laſtly, 2 times x is 2, place 2 under the line, 
nd ſubſtra& this 2642 from 3038, and there will re- 
nain 396, ta this 296 bring cown the next figure of 
he dividend, which is 3 , ſo is this number made 
963, under which draw a line, and repeat the work 
nce again ;z ſaying , how many times 1321 can 1 
Wave in 3963, which may be had 3 times, by which z 
Fultiply rhe diviſor 1321 ; ſaying, 3 times T is 2; 
en 3 times2is6 ; then 3 times 3is9g; and laſtly, 
times x is 3, Which place under the line, and ſub- 
ract it from the line above , which in this example 
the fame number ; therefore there remains no- 
g, andthe work is ended ; bur if any remainder 
d been, that ſhould have been ſer under the line, 


by the examples following will appear, 
E 3 Othey 
z 
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Other Examples for Praftice. 


$624)793058 (141 
? Wy £15. dba In this Example where 
793058 » Is divided by. 
5624, you may perceive 
that the quotient 1s 141, 
and 74 remaining ,. {6 
EDT that the real quotieut is 

5624 141 706 

74 remain- - 

der 


The Proof of this Diviſion, 


This kind of Diviſion is proved by Addition, for f 
y0u add the ſeveral produtts ariſing from the multiplics- 
tion of the ſeveral quotients into the diviſor, and alſ 
add thereunto the remainder ( if any be) the total f 
this Addition ſpall be equal to the dividend, if there be 
n0 error in the work. 

' '$o in the example following, if you add 4z2j 
"=" So 

2 6321(17 and 30275 the (t- 
od Les tond produdt,and | 

my 2796 the remain- 

x Produtt 4 3-2 F der together , 1n 
330.78 the fame order as 


2 Produtt 30275 they now ſtand 


Iq in the example, 
2 79 6 remaind, a ſhall find the 


36321 Proof, toralof this Addi- 

| tion to be 76321, 

equal to the dividend, which demonſtrates the Work 
to be true. | 
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A Fourth way of Diviſion, * 


There is a fourth way of Diviſion uſed by ſome, 
not inferior to any of the preceding, for that itis no 
burthen to the memory, andirt is allo proved by Ad- 
dition. X 

The manner of placing the figures is the ſame with 
the third kind of Diviſion laſt raught; And for the 
performance of this Work , this is 


THE RULE. 
Friſt write down the dividend , and on the left hand 


, WM t-:::of che diviſor,with a crooked line betwixt them, and 
rf cx the right hand of the dividend wake another crooked 
4" Wl {ine wherein to place the figures of the quotient,then draw 
all» a line wnder the dividend, and alſo make 4 prick under that 
il > fignre of the dividend wnder which the laſt figure of the divi- 
eb: Wl (or wonld fall,were it to be placed as in the firſt kind of divi- 

ſion. This done, demand how often the diviſor may be found 
32) I in thoſe figures of the dividend , and place that digit 
uct, WF in rhe quotient , then by this digit multiply the diviſor, 
-it-YY and ſer rhe product of this Multiplication direttly wndey 
and YN the dividend, beginning at the place where you mad: the 
un i prick, then ſwbſtratt this. produtt from the figures of the 
| 1 dividend, and place the remainder over the dividend,can- 
T3: oh celling che figures of the dividend as you proceed, ſo is the 
2nd frſ þ Sand of the quotient finiſhed, then make 4 prick. 
#nder the next figure of the dividend, and demand how 
often the diviſor may be found in the laſt remainder, and 
Idi- Y the other figare being added thereto, which place in the 
21: quotient, _ in all reſpelts as before, till you 


OW BB bcve pointed all the figares of the dividend. 
3 pr pt 2345) 763258 ( 
r:4 n6 div | . 


ide 763258 by | 
E.4 2345z 
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2345- Place your numbers as you ſeen, the margine, 
and br there are 4figures in the diviſor, there- 
fore make a prick under the fourth figure of the di- 
vidend, which is 2, and draw a line, then begin 
your Diviſion in this manner : ſaying. | 


Firſt, how many times 2245 can I haye in 7632, | 


(or bow many times 2 canl have in 5) ſay z times, 
' place 3 in the quotient, 

597. by which 3 multiply the 

2345) #83x58 (3 civiſor, ſaying 3 times 5 
= is IF , place 5 under the 
1935 ' prick, then 3 times 4 18 12, 

| and 1 1s 13, place 3 under 

the line; then; times 3. is 9g, and I 1s 10, place a cy- 
pher under the line; then 3 times 2 is 6, and x is 7, 
place 7 under the line , then ſubſtraft'7035 from 
from 7632; ſaying, 5 from x2, and there remains 5, 
place 7 over a, (cancelling the 5 and the 2) and bear 
one in mind, then 1 and z is 4, out of x3, therere- 


mains P place.g over 3, and cancel 3 and 3, then x 
C 


which I carried trom 6, and there remains , place 
over 6, and cane&l o and 6; laſtly , 7 from 7 there 
remains ©, which you need not ſet down, but cancel 
the two ſevens, then will the work ſtand as above, 
and the remainder will be 597. po 

Secondly, make a prick under the next figure of the 
dividend, namely 5 , and fay how many times 2245 
can 1 have in 5975s, anſwer two times, place 2 inthe 
quotient , by which multiply. the divifor , ſaying 2 


times 5 is xo, place o under 5, and carry r, then 2 - 


rimes 4 is 8, and I isg, place 9. under 5; then 'z 
rimes 3 is-6, place 6 under 9g; laſtly , 2 times 2 is'4, 
place 4 under g ; fois the product. of this: maittiph- 


cation 4690, which, you mult fubſtract from 5gyy, 


ſaying 0 trame 5 and there remains $. ,. place: g'over 


7,2:d eancel oand 5; then gnoutg ofiS7 51 ves ' 


, mains 
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mains $, place 8 over 7, and cancel 9 and 7, then x 
carried ahd 6 17, from 9 there remains 2, place z 
over 9, and caricel 6 and 
9 ; laſtly, 4 from g reſts x 128r 
place x Over 5, and cance $y9i7s5 + 
4and 5, ſohaveyou fi- 2345) 74778 (32 
niſhed your ſecond figure, da. 


and your work will ſtand #9759 
thus, and your remainder 458 
will be 128. 


Thirdly , make a prick under the next figure of 
your dividend (namely under 8) and ask how many 
times 2345 can I have in 12858 (or how many 
times 2 Can Ihave in T2) ſay 5 times, place b in the 
quotient , by which multiply the diyiſor , ſaying 5 
times 5 is 25, place 5 under 8, and carry 2; then 5 
times 4 18 20, and 2 is 22, place 2 under o, and car- 
ry 2; theng times 3 is 15, and2 is 17, place 7 under 
9, and carry I ; then 5 times2 is To, and I is 17, 
place xx under 4 and 6; ſo is the produCt of this 
multiplication 11725 to be ſubſtratted from 12858, 
ſaying 5 froms8 reſts 3, place 3 over 8, and cancel 5 
and8; then 2 from x reſts 3, place 3 over 5, and 
cancel 2 and 5; then 7 from | 


8 reſis x , place x over Iz 
8, and cancel 7 and 8; #xV3 
then Ix from 2 reſts 1,place 19fs53 


x Over 2, and cancel 1 and 2325)#47z#F(325 
2; laſtly, x from x refts no- = 


thing, ſois your work end- FITTTTYE 
ed, which you ſhall find to 469 x 
ſtand as in the Margine,the #2 


remainder being 1133. 


| had an intent here to have put an end to Diviſ- 
on, but there came into my ryind | 


A 


q3 DIVISION 


A Rule, by which you may certainly know what fi. 
gure to ſet in your Quotient, and never to take 
one _.t0Q great, or too little, but-that which will 
juſtly ſerye: And alſo to perform (with caſe and 

_ cerrainty) the hardeſt, and moſt difficult Sum that 
can be propoſed in Diviſion, without the affiſtance 
of Multiplication, only by Addition and Subſtratti- 
#n, not þurthening the memory atall., 


; Ta the prattice of Diviſion , there is nothing more 
Gifficult than in large Sums (eſpecially if the firſt fi- 
gures of the Diviſor be cither 1, 2, 3, or Cyphers, and 
the laſt figures 9, 8 or 9) to know certainly what fi- 
gure tO put in the Quotient , when you demand how 
often the diviſor may be had in the dividend ; for 
the certain finding whereof ( a litt|e pains being ta- 
ken before you begin your work) da thus, 

Suppoſe you were ta divide any Sum, as 19799099, - 
by 309 : Firſt, ſet down the nine Digits 
309 1,2, 3, &c. one under another, and a- 
618 gainſt the figure x, ſet 39g your divi- 
| 927 for, which daubled is 618, which ſer a- 
| 1236 gainſt 2, theſe added together make 
1545 927, Which ſtands againſt 3 : Add the 
1854 diviſor 309 togz7, it makes 1236, which 
2163 is againſt 4, to this add the diviſor, and 
2472 it makes 1545 , which ſtands againſt f, 
9 + 278 And thus toevery laſt number, ſtill add 
the D:v/ſor till you have gone through 
31 the ninc Digits , then willthey be as in the Mar- 
Ne. 
y Having prepared this little Table, ſet your dividend 
2yd diviſor down, as in the third way of Diviſion, 
pricking the dividend, and drawing a line under it, as: 
is there directed, and as you ſee here done, 

399) 


” —_—_ —_ T- = 


DIVISION: 
209) 1997909 (3593 
$f: | 


I Oy 3 


-- '27:7:14 your little Table before you, look init 

{07 : --”, *nc four firſt figures of the dividend, which 
y4.2 £27. exactly find there , butthe neareſt num- 
ber |': which you moft always take when you cane 
not 1:1 the juſt number you look for ) is 927 , 
againit which ſtands 3, ſet 3 inthe Quotient, and ſub- 
ſtract 927, out of x097 , and there will remain 
370, to which bring down 9 , the next figure of 
your dividend, and it 1s 1709, Look this number m 
your Table, which you cannot find ,- but the next 
leſs is x545, againſt which ſtands 5 , ſet 5 in the 
Quotient, and ſubſtratt 1545 from 1909, there will 
remain 164, to which bring down the next figure of 
_ dividend(which here isa cypher )makingit 1640. 
k this x649 in the Table , which you cannot find, 

but the next leſs is x 45 againſt which ſtands 5,ſets in 
the Quotient,and fub raCt 1545 outof 1640 and there 
will remain gy ; to which bring downthe laſt figure 
of your dividend g, making it 9f9 Look this number 


in the Table,or the gext leſs, whichis g27,againſt which 


ſtands 3, ſer 3 in the Quotient, and ſubſtract 927 
from 959,the remainder is 32. So is your diviſion end- 
ed, and the Quotientis 3553 543 And with what eaſe 
and certainty this is effefted; no Multiplication being 
uſed, Ileave to the Reader to judge, | 


The 


= 4 


60 DIVISION. 
The Proof of this Diviſon. 


This kind of diviſion is aHfo proved by Addiion g 
for, If _ draw a line undey the work, and add all the 


Powres between the two lines together, (in order as th 
ſtand ) taking in the remainder if any be) the Total 
of this addition w.ll be equal to the Dwvidend, if the work. 
Tee "II 
Other Examples for Praftice proved, 
(4 PS ' % *, 
S873 © 
 $42)7 #7 p-7 (145 
| ſ4x3#s- 
| x78 | 
= . "75880 
- To which aid 4 7 3 the remainder. 
\ Theſwrs is E 76 3 5 3 equal to the diuidens, 
| 6 | 
£41686 
74454 
$678) x7 #4 £7 ® (413 
af 3x5 
$675 . 
7 Wu 
234f0ol4 
To which add. 6 6-4 the remainder: 


' The Total is 2345678 cqual ts the dividend, 
Hxeſtions 


DIVISION. 6x 


Oneftions performed by Diviſn only. 


| ; 

Queſtion 1. If «piece of Land lying in-« long ſquare or 
Parallelogram, contain 42952 ſquare perches, and one o 
rhe fid:s thereof be 236 percbes long, bowlong muſt the 
other ſide be > Divide 42952 by-2 ar ns 
be't82, and ſo many perches long my{tthe ether 


be. #35 Cl 
Queſtion 2. 1n a year there ate 8760 hours, and in e- 
very natuarl day there are 24 hours, [ demand how m 
dajes be there in a year? Divide 8760 by 24,the Quoti- 
ent will be 395,and ſo many dayes be there. in 4 year. 
. Queſtion 3. Thearftance from London eCaventry is 
x3 3760 yards, end5n one mile there is contained 176 yards, 
now] would know how: many miles it is from London ts 
Coventry; Divider33760iby 1760ghe quotientwill be 
, and ſo many miles it is from. London toCoventry, 
. Theſe Queſtionsperformed by Div:fion only, are the 
converſe of thoſe that were performed by AMltiplica- 
rtion;which 1 the rather make choice of, thatthe Reader 
might ſee how Afultiplication and Diviſion provecach 


There are one or twomore kinds of Divifien , ſame- 
thing like theſe laſt, but I ſhall forbear -exempligying 
them; for much variety helps to make a book-rather 
great thanuſefub, - _ 


EC. Here is to benoted that in the following Rults, 
where there is' continual uſe of Divifien, I ſame- 
times uſe one kind of Diviſion, ahd ſometimes a- 
nother., for variety fake, but the Practirioue 
may uſe which ke'is beſt skill d in, for they all;pro- 


duce the ſame effect. . 
Reduction, - 


"_ 
E 


Red action. 


S$ Two-fold, Firſt, That which turns Great dends ac 
mination into Smaller ; as Pounds into Shillings 
er Pence, this is done by Malriplicarion,as fol- [- 
loweth. by 
| Example. t, T 
. Let it be athed how many pence are contained in 7519 li, lo 
11,704? 
. Firſt, a Shilling is contained in a pound 20 times , V 
| therefore multiply 719 tc 
li, _ by 20 , or (which is at 
729. .,. theſame; but ſhorter) by la 
2 © multiply 2, and put o tothe: prb- tc 
" dutt , as in the margine, 
Te wy this fhews; that in 729 ; ne 
I 39 IT there are x4580 Shil> fo 
£4591 lings. To which .add rx 
12 wuliph *: it makes 14591 Shit 
lings. ' 
29184  Agairig becauſe one in 
14591 ay is contained in one: i . 
| ing 12 times , oy PET n 
I 092 | I4591 Iz, It U- 
{;F 7 all 6h MB 2, to Febich ſy 
I75099 add the 5 pence, ſo the 


ſim will be 275099, and 
© many pence are contairied in 929 6, 118. 7 4, 


Examples. a 
Ic 


Let it be atked how many pints are contained in 4 Tins, 
3 - DE 27 Gallons? Firſt, 


REDUCTION. 64 
Firſt, x. Tun is equal to 4 Hogſheads; therefore 
: 4Tun is equal to16 Hogſheads , to which add the 
3 Hogſheads, ſo. there 1s 19 intire Hogſheads. : . 
Again, , becauſe one Hoglhead contains 63 Gab 
lons , multiply 19 by 63, it pro- 
duceth 1197 Gallons, to which 6 3 
add 29, itgives 1224 Gallons. 
Laſtly, becauſe every Gallon k 
contains 8 pints ," mukiply 12224 5 67 
by 8, it produceth-9792, and ſo 6 3 
many pints are contained in 4 7 £97 
Tuns, 3 Hogſheads, and 27 Gal- 7 
lons. ——_ I22 . 
After the ſame fort might dry $ 
Meaſures be reduceds © as Quar- 
ters toBuſhels, Pecks, or Gallons, "7g - 0 2 
and likewiſe all weights and Qut- 
landiſh Coins ,”of which the proportion of the gres- 
ter to the ilefler-is (before) known or given. " 
Secondly , It is-often requiſite to. turn Smaller de- 
nominations to. Greater: this is'done by-Diviſon, as 
followeth. |  :: +: We - 
5 © Pxample x. 
Letit be asked how many pounds are contained 
in 80996 ſhillings ? | 
| Divide 80996 by 20,the quo-  #(1 
nent 18 4048 4 and 16 5. re-. #5 5' 7 (6 (4048. 
— » Which. is the true an-» xx # x s "1 
wer, 


Example 2. 


Let it be asked how many pounds arein 10975 4, ? 
Becauſe a pound contains a ſhilling 20 times , and 
a ſhilling contains a peny 12 times , therefore if 
109754 be divided firſt by 12, the quotient ſhall be 


9146 


64 REDUCTION. 
9146 ſhillings and 2 pence over; -then if 91.46 &; 
Giviaed by 20 , the s aw." is pL ound "od, 
—_—_ Yi z ſo that 109754. penceis equal to 
457 1. 65. 24. | | 
Or if 109754 had been at firſt divided by 12 times 
20, that is 240, ( whichis the number of pence con- 
rained in a pound) thequotient had been 457 pounds 
and 74 pence remaining, which is all one wittythe 
former; for 74 pence is equal to.6 ſhillings 2 pence 
More inſtances ſhall not need herein , becauſe the 
thing of it ſelf - is very clear, | 18 


 Progretlion. 


I alſo of two ſorts, the-firſt is/of. certain 'num- 


bers in Arithmetical Propoytidw from 1 ; that is; 
ſuch as differ equally; as 1; 243, & g,' 6, where 
the comtnon'difference is 2 ,:(asis eaſily ſeen,) 
Or 1,3, 5; 7;9,11, where the common difference is}, 
or any other, as 1, 8, 15, 22,29, 36, whefe the 


common difference is 7 , this is called Arithmerical 


Progreſſion. , > Saget Buy os 210 
2. Secondly , of certain numbers in Geomerrical 
Proportion from 1, that -is fuch-asihereaſe by acom- 
mon Multiplication , as 1; 34 48; 16-32, where 
the common Mulriplier is 2; that-is the firſt by 2 , 
produceth the ſecond, and the ſecond multiplied by 
2, produceth the third, and fo-on. 
Or as, 3,9, 27, 81,243, where the common Mul- 
tiplier is 3, this is called Geometrical __—_ | 
Both the common difference (in the firſt) and the 
common Multiplication (in the fatter) ſhall for ſhort- 


neſs hereafter he called rbe common exceſs, 4 
Firſt, 


—- ---- - — 


> F782 895. 


FFI 3 


PROGRESSION. bs 
Firſt, nowof the firſt ſorr, or Arithmetical Pro- 


greſſion, the principal uſe of this is, | 


r. If- the: number of place, and common exceſs be 01- 
ven , to. find the laſt number. | 

2. When the number of places, and the laſt number 
is given , to find the aggregate, or tota! ſuns of all the 
numbers. | op” | 

3. When the laſt number, and the total ſum is given; 
ro find the number of places. X 
” 4+ The number of places, and total ſum being given, 
ro find the laſt number. Co 

5. The laſt number, and number of places given, to 

nd the common exceſs. | | 

| 6. The laſt number and common exceſs being given, to 
find the number of places. | 

I will inftance in no more, few of theſe ever hap 
ning to be uſed. i 

For the firſt of theſe, let there be given the num- 


berof places I90 

The common exceſs I 

To find the laſt number alſo ; _ 
THE RULE. 


Multiply the number of places leſs by x, by the com- 
mon exceſs, and to the produtt add the firſt number : 
the ſum 1s equal to the Sm pn 

So here., multiply 9g by x , the Product is 99, 
(for x neither multiplies nor divides) to this add the 
firſt number rx, it gives 190 for the laſt number. 

Or let the numbers be 1, 5, 13, 19, 25, 31, where 
the common excels is 6, and the number of places 
alſo 6. | | 

Now, if the number of places leſs by x, that is 
5, be multiplied by the common exceſs, which is 
6, the product is 30, to which adding the firſtnum- 

4 ber 


66 PROGRESSION. 

ber whickis x, the laſt numter 3r, is thereby com- 

poſed. This is ſo eafie that it needs no proof. ' 
2. For the ſecond, which is, The laſt number,and 

the number of places given, to find the 'rotal ſum of 

all the numbers, 


THE RULE. 


Add the firſt and laſt numbers together, and 'mmultiph 
the ſum by half the number of places , the prodlhtt is 6 
qual to the aggregate or ſum of all the nunibert aided 
rogether. 

So if to the firſt number x be added the laſt num- 
der 100, it gives xor , which multiplied by 5o 
(which is half the number of places) produceth 555 o, 
which is equal to all the hundred numbers added ro- 
gether. 

And hereby may that vulgar queſtion be anſivered, 
which is, p ds Y 

If a man take #p 100 ſtones placed 4 yara one from 
—_ » all 7 a The line by £ at ws . Jar? So 
them back one by one to his firſt ſtanding, how many 
yards doth he go backwards and forwards ? 

It is ſhewed before that he goes forward Fogo 
yards, and he muſt needs come back juſt as much ; 
that is , in all 10100 yards , which is-F miles and 3 
quarters; wanting 20 yards. 7 

Or ſecondly, ſuppoſe the numbers were x, 9, 17, 
25,33, 41. Whereot the common exceſs 1s-8 , the 
firſt and laft added gives q2 , which multiplied by 3, 
(half the number of places) the Produdct is 126,which 
is the ſum of [them all. 

3. For the third thing, that is, by the laſt number 
and the total, to find the number of places, 


THE 


| 


PROGRESSTON: 67 
THE RULE. 

Add the firſt and laſt itmbers , tad by 
the ſum of them divide the total; the 4w>- J's # (3 
tieut will be equdt ro half the number of gx 
places. 

This is ſo plain, it reeds no ctearice. 

4. For the fourth , if the rotal ; arid filrmber ©f 
places be given, to fin{the laft nttmber. 

THE RULE 
Divitle the rotal by half the numbev of places, the qub- 


=) 


JW tient is a n9mber, from whith if 1 be takew ; the veftis 


the laſt ntimber. | 

As let the numbers be r,3; 5,7, 9; it, 13, r5, Or 
any other (in Arichmetical proportron) whatſoever. 
The fumi of theſe is to be 64 , and the 
number of places is 8; the halfof it 4 = © 
Now if 64 be divided by 4, the quori- &+ (r 6 
ent is 16, from which,if x be raker, # $ 
here remains x 5 for the laſt number. . 

5. Now for the fifth variety; if the laſt nurnber 
and number of places be given, to find the commer! 
excels. 

THE RULE. 

From the laſt number take x, and the vemain ſhall be 
he Dividend ; th:n from th: number of places alſs take 
I, and make this later remain the Divifor ; then th: 
94'tient of this Diviſion ſhall be the common exteſs. 

Example. Let the numbers be 1, 4;7, to, 13, 16, 
rom 16 take x, remains 15; for the dividend ;-rhew- 
rom 6 (which is the number of places ) rake alſo x 
remains 5 for the Diviſor., | 

Now when 1 is divided by f , the quotient is 2; 

F2z Ange. 


$8 PROGRESSIO N, 
And 3 is alſo the common exceſs , or difference be 
tween I and 4 or-gand 7, &c. 

6. Laſtly , let the laſt number , and the common 
exceſs be given, to'find the number of places, 


- * THE -RULE:-. 


From the laſt number. take 1 , and divide the remaiz 
. by the common exceſs; then to the quotient add 1, th 
' ſum is the number. of places. 

As, ler the numbers be 1, 5, 9,13, 17,21, 25, 29, 
from 29 take 1, remains 28 , which divided by 
(which is the exceſs) the quorient 1s 7, to which add 
x, the ſumis 8, which is the number of places, asthe 
Reader may eaſily count, 


© Geometrical Progreſſion. 


> I ſhall not be ſo large in this as in the former, be- 
cauſe theſe things are of little uſe to the Arithmetici- 
an, except where a number isto be many times dou- 
bled, tripled, or the like , which cannot be ſo cafily 
Abridged here, as in the other, becauſe there the lat 
number ariſing of many Additions of rhe exceſs tor, 
was eaſily found by one multiplication : but here the 
laſt number being made by many Mmltiplications of 
the exceſs, is therefore many times harder than the 
other. 
The varieties here ſhall be but two. 
I. The common exceſs, and number of places being 
given, to find the laſt number. 
2. The exceſs, and laſt number being given, to find 
the total ſum. | 
The firſt of theſe may thus be found. Let the 
numbers be 1, 2, 4, 8, 16, 32, 64,128, 256, 512, the 
EXCEl8 is 2, the places 10 , find our the fifth number 
| (which 


PRO-GRESSION. &6g 
(which is eaſily done, for any on& may reckon ſo far 
by heart, that is here 16, and multiply 16 by 16,_it 
produceth 256 , which is the njnth number: laſtly, 
multiply 256 by the exceſs 2, thence ariſeth 512, the 
number defired. , 

So if the places had been more, as 72, having 
found the 9 number 256, multiply it-by 256, thence 
comes 655 36 for the 19th number, which multiplied 
© fy ec exceſs 2, , giyes 131072 for the eigh- 
_ teenth place , which multiplied by xzro072, gives 

} 17179869184 , for the 35 place; and thar multi- 
plied again by the exceſs 2, gives 34359738368, 
for the 36 = that multiplied by, 342597 38368, 
the product will be 1180591620717411327424 , 
forthe 71 place, which laſtly, multiplied by the ex- 
cels, gives 236118324143482265 4848, for the 52 
place , which is the Jaſt number of the Progreſſion 
required to be found. 

Perhaps this may ſeem ſomewhat ted1ous, bur 
| where things cannot be performed withour labour, 
OB the Reader muſt content himſelf with ſuch Rules 25 
la make it leſs ; for it is certain, that this way is much 

ſhorter than to have multiplied ſtill by the exceſs 7r 

v1, Hf times, which elſe he muſt have done. * | 

f All this notwithſtanding , he is not bound to uſe 

A the ſame numbers, much leſs in other queſtions 

"cf where the number of places is not the ſame : bur 

whereas I began from the place 9, he may begin at 

. 8,10 or 22, or where hepleaſes, ſoas he remembers 

"3 Bf till where he is ; for this is general, If the number be- 

*W longing to any place whatſoever , be multiplied by it ſelf, 

"the produtt ſhall be the number belonging to twice ſo ma=- 
re” laces want one place. 

ow for the ſecondthing, which is to find the ſum 

of all thenumbers, | 


ch % 07 = THE 


70 PROQGRES SIQN. 
THE RULE. 
From the left number take the firſt, and divide the re- 


main by the exceſs want 1, then myltiply the quotiext by 
the exceſs, an to the produtt add the firſt number , the 
forums of them is equal ro the ſum of all the numbers. 

So if from the laſt number, or 72 place, be taken 
T, remain is 236i1183241434822654847 which 
ſhould be divided by x , (that 1s the exceſs want 
I, for the exceſs is but 2 ) but becauſe x neither 
multiplies nor divides ,. that labour is ſaved : Now 
mulciply this remain by the exceſs , the Product is 
4722366432869645 309696 , to which adding the 
firit number x, by making the figure 6 next the right 
hand ro be 7, you have the total ſum of all the 72 
numbers, 


A Queſtion reſolved by Geometrical Progreſſion. 


A Londoner ſojourninz in a Country Market Town, 
in Winter made bimſclf a new Freez Suit and Goat , on 
which were ſet 6 dezen of Buttons of Silk and Silver ; 4 
B ker being in his company liked it ſo well, he would buy 
ir of him; the Citizen conſented to let him have it pay- 
zng for the firſt Button a (ingle Barl:y-corn , for the x - 
cod 2, for the third 4, and ſo on, doubling to the laſt. 

the Bargain was hked. on both parts for the pres 
ſent, but ſhortly after revoked , for it could nor be 
_—_ and no man. can be holden to an impoſ- 

tbility. * 

But why this could not be performed, may be 
judged: Firſt, by inquiring the worth of ſo much 
Barley.in Monev - And ſecondly, the weight of it; 
and how it ſhouldbe removed. 

4. For the firſt, allowing 1co00'corns ts a pint 
( whichis more than enough ) then 5 x zoo0q Corns 
make a quarter ; and yet (for ſhortning the Diviſi- 


PROGRESSION. 71 


en) we will allow xooo0000 Corns to a quarter g 
y which dividing the whole number of Corns 
Oo pach is done by cutting off the firſt - figures to- 
wards the right hand) the quotient will be 4722 36- 
648286964, and ſo many whole quarters there are, 
omitting the remain, as in this caſe inconſiderable. 

Now allowing Barley were to be ſold at 15 d. 
the Buſhel ( which is cheap ) it is ſo many Angels; 
and therefore dividing by 2, it is 236118324143482 
pounds ſterling ; which is in words, Ti» hwanared thir- 
ty fix millions of millions, one hundred ard eighteen thou- 
and, three hundred twenty four millions, one hundred 
forty three thonſand , four hundred eighty two pounds, 
whichI rake to be too much for any Trades-manto 
get Or Keep. 

And reckoning Land for ever at twenty years pur- 
chaſe , if this ſum of pounds be divided by 20, the 
_—_ is the yearly rent of 11805916207174 

unds. > © 

And this divided again by 365 (the number of days 


' in ayear) the quotient is 32344975918,that is above 


thirty two thouſands of millions a day for ever. So great 
a vanity may be concluded on for want of a little 
premeditation. 

2. Now ſecondly, for the weight of it, if we put 
8 Buſhels to weigh 2 hundred pound weight, ( for 
ſure it doth weigh more ) then the whole number of 
quarters multiplied by 2 , gives the weight of all ro 
be 944473296573928 hundred weight, andif this 
de divided by 20, ( which is bur cutting off one fi- 
guretoward the right hand, and dividing the reſt by 
2) or which is all one, cut off one figure from the 
number of quarters , the quotient 47223664828696 
is fo many Tuns. And therefore ic will require 
47223664828 ſhips of 1000 Tuns a piece to carry it : 
And confquently; if eyery — in_ the ys 

4 


Y 
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had above 100co ſuch ſhips, yet there muſt be above 
four millions of fach Nations; which I ſuppoſe are 
not to be found in this World, | 

And here 1 will Jeave this , having uſed this long 
example , (which though it require more labour ' as 
all great examples do, yet the fame skill will do it, as 
if the places had been fewer) that the Reader being 


chroughly exerciſed thereby, may the eaſier leap over 


others which are ſhorter. 


. 


—C—— 


The GOLDEN RULE, or, 
Rule of Three Direct. 


'J - is the moſt wſeful and moſt eafie Rule in 


Arithmetsque, and deſerves a G. lden Name. It 
1s when there are three numbers grven , or 
known, to find a fourth in proportion with 
rhem. BELLE 
But 4 numbers are in proportion, and called Pro + 
portiona!, when as the firſt is to the third , ſo is the 
ſecond ro the fourth, * | | 
' As if there were given 3, 4, and 6, to find a fourth, 
which may be to 4, as 6to'3, that is double, and thar 
fourth number is 8 ; and this is called Proportion Di- 
ret}; and the Rule whereby it is done ,The Djrett 
Ral:. | , X $1 
There is alſo another proport.on called Recipro- 
cal '; whichis when as the firſt js to the third, ſo is the 
fourtn to the ſecond : As 3, 4, 6, and 2, this 1 called 
The Reverſe Rule. - ' 
In Dirett pr portion, the product of the two middle 
numbers multiplied rogerher, 1s eyer equal to the 
| product 


 @& a wy 


ww bay < Kt «<< 


* THE GOLDEN RULE. 75 
produtt 6f the firſt and laſt multiplied together, 
which ſerves notonly fora Proof ,. but a ground of 
the Rule , which Rule ſhall here follow : the Reverſe 
Rule being deferred till we have done with this. 


The Rale Direft. 


Multiply the ſecond terms (or number) by the third, 
and divide the Produdt by the firſt ; the Quotient ſhalt” 
be the fourth number deſered. EM 

Example, Let the three numbers given be 2,6, 3, 
multiply 6 by 3, the Produdt is x18; then divide x8 
by 2, the Quotient 1s 9, which is the fourth number in 
proportion with 2, 6,and 3. * 

For as 2tO 3, ſo 3 times 2, whichis 6, is to z times 
3, which 1s 9. . | "OE 

And ſo the Produtt 18 divided by 2, and the Quo- 
tient 9, cauſeth that the Product of 2 into 9 ſhall be 
alſo 18 , and conſequently if 2 be the firſt of the 4 
proportional numbers, and 6 and 3 the two middle- 
moſt, then 9 is the aſt.  * | 


Otherwiſe. 


Divide the ſecond by the firſt , and multiply the third 
by the quotient, the produtt ſhall be the fourth. | 

So if one divide 6 by 2, the quotient is 3, by which 
multiply 3, the product is 9, for the fourth number, 
as before. Other ways this Rule might be expreſled , 
but where the firſt way is ſo ſhott and tlear , there 
many other ways would rather trouble than help the 
perſon that ſhould uſe them. 

In the firſt way, which here we'mean to uſe, and 
no other) if the firff number be x ; then the produt' 
of the ſecond and third gives the fourth ,, without 
any Diviſion : Or, if the ſecond or third number be 
1, then there needs no Multiplication, but dividing 
the greater” of them by the- firſt , the quotient < 4 

whole 


A 
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whole numbers, for yet we ſpeak of them ) is the 
Syreh numper which was ſought, 


Note 1. 


To know when to wſe the DireRt, or the Reverſe Rule, 
Confider, if more, require more ; orif leſs, require ſtill 
8; then uſe the Dire Rafe. Burt if more require 
Is, or leſs more, then uſe the Reverſe Rule , this will 
be eaſily underitood when we come to Examples, 


Note 2. 


To know how to place the three numbers when they ave 
confuſediy given. Remember that 2 of them are al- 
ways of one denomination , as both pounds, or both 
ſecep, or both yaras, or acres ; and the other number 
hath another denomination : now know, that this ſin- 
gle number is ever the ſecond number in order. 

And one of the other two, namely, that which 
hath ſome relation to this ſecond, is the firſt ; and 
the other is the third number, whoſe relation is 
ſought for in the fourth, whence its plain that the 
ſecond and fourth are alſo of the ſame denomina- 
rion. 

And having premiſed theſe things , let us now ex- 
emplifie the Rule in ſome queſtions. | 


ne 101 I, 


þ three yards of Cloth coſt 4 li. what ſhall 21 yards 
coſt ? 
Yer the numbers in order, as in the example. If x 
yards coſt 4 {. what 2x yards ? Here you ſee that 
the firſt number, and the third number , are both of 
one denomination , v:z. both yerds, and the ſecond 
number is of another denomination , namely "_ 
wherefore the fourth number which 1s ſought for, 
maſt be alſo pounds ; therefore multiplying (according 
to 


E Re. = Oi i. 
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to the Rule before given ) the ſecond number by the 
ehird, and dividing the Product by the firf}, the quo- 
tient ſhall anſwer the queſtion. 

Firſt, 2x multiplied by 4, (which is the third num- 


ker multiplied by the ſecond) produceth 84 , which 


divided by 3 the firſt number, the quotient is 28 5, 
and (Oo much ſhall 2I yards coſt : for 28 is to 44 as 2I 
to 3, ſeeing each contains either 7 times, 

And the work will ſtand thus, 


Yards Pounds Yards 
If 3 coſt 4 what 2x 


_ = 
X bh. — 
8+ (28 84 


JF 


Dueſtion 2. 

If 4 men eat 2 Pecks of Corn in 4 Week,, how many 
Pecks ſhall ſerve 100 men? 

Place your numbers as here you ſee, then — 
Too. by 2, (that is the third number by the ſecond, 
and the Product is 200, which divided by 4, the quq- 
tient is 5o, for thenumbet of Pecks required, 


Men Pecks Men 
If 4 cat 2 what 100 
Zz 


— 


2009 
Xs (50 Pecks 
DBreftion 3. 


| Tf a6 ſocep toft 113 pound 13 ſrillings 4 penee., what 
41 that fer every ſheep ? | | Iwn 


= 


6 , #4 &ELDrN Kule” 
ou theShillings and rm: inoPence; thus: 


&. 


Multiply 12s. by x2, the Product is I56 

And r3 b,, by. 246 Jo 249 pence & 
"make one pound the Product is So 

To which add the 44, "LES 


IÞ makes in all F HT Us 975) 3280 


'Then the queſtion will be, If 20 ſheep © coſt 3289 | 
| pence, what ſhall one © ſheep coſt 5 


ſheep. -pene 
If 20. coſt cot 32s w what Th 
s d. 
M4 + - 4 (8 5: 
3 x&O(164 + ..\ £4 #(13 
_- -. =, J,XX 
"WP 


By the Rule, bef delivered, I fhould qucigly. 
the ſecond number by the third, but in this cane, | 


o 
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the third numher being x , it doth nor multiply; I 

: therefors divide 3280 the ſecond number by 25 the 
firſt number, and the quotient 164. is the price of oge 
ſheep in pence, which divided by 12, thequorient 
is 13 5.and 8 d. remaining , the price of every ſheep 
therefore is'23 4.8 4. | 


| Lneftion 4. 

How many To inch Tiles will pave @ Floor that con= 
Firſt remember thire are 36 inches in one yard in 
length , which multiplied into 36, gives 1296, for © 
the ſquare inches in one ſquare-yard; multiply x296 
therefore by 16, thence comes 20736, the-fum of 
all the x6 yards:imn inches. ._ w —_— 
_ Secondly; ſeeing every Tile-is.10- inches inlength, 
and 10 in bredth, multiply. 19 by xo, it-producerh - 
roo for the ſquare inches 11 one tile , See the man- 
ner of work, $ —_ 


Then by the Golden Rale; 


og» Tie GOLDEN KULE. 


- * If tob inches vequire & rite 3 what ſoul 2073G inches 


"vequire f 
inches tile _ inches 
If x00 rogue n x what 20736, 


pap! 3 6 ( 207 
#353100 


Here becauſe doth neither maliply nor divide 

( @ hath been Kyeral ries Titimaced ) I therefore 

Gvide the third 20736, by the firſt x00, the quort- 
ent is 207, and $6 refnaitting. 

- Sor appeats, that 207 is rod kerle; and 208 100 

much ro do the Work : the Juſt mumber being 

5, we ſhall'nor trouble the Reader with this 


all he know fohicthing of Fraftions: 


Queſtion Fo 
All roo Li, give 6 li. intereſt for a year, how mitch 
Logo ligne? © 7 
rs ly Sts by 6, the produdt i is 4500, which 
divided by 100 , The quotient is45 7, "tor the thing 


required. <HR 
b: k, nd © 
If zoo give 6, what 7 5 0? 
6 
4520 
b. 
#f00(45 
| #-# 00 
Dweſtion 6. 
ug 150 l. go 45 0, intereſt for a year, what ſpall 
b give? Maul- 


SS Soo mo. mo a * 
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Multiply 45 by 160, the produttis 4550, which. 

' divided by 750, the quotient is 6 0. for the intereſt * 
of 100 1, fora year. 


Sn © lb. 
If 750 give 45, What 100 
100 
45090 
J 
#37» (6 
77s 


| other queſtions might be added , hut 'the 
Rule is fo plain ,' that ir needs them not; and ſo:ge- 
neral, that he which can reſolve one, may as well re- 
ſolve any other : And for that reaſon, and becauſe 
in all the Rules which follow, this Rule will be con- 
Tartly made*aſe of, 1 will fay no more of it here. 


T he Golden Rule Reverſe, 
F 12W, do any piece of work in 8 months , hoiy 
[ Br ina ar Jrall Pork Nene bo 2 dearks? 


THE RULE. 


Multiply the firſt term by the ſecond; 'and divitde the 
Prodgtt by the thifd, 'the quotient is the number deſired.. 
" Here 22 is not'the (firſt number, though it be fifſt 
named ;z but the threeHumbers placed in order, ſtand 
thnd , '8, 12, 2, for the middle term muſt always be 
of the ſatnedenominarion with that whichis required. 

Now multiply x2 by 8, the product is 96, which 
divided by 2, the quotient is 48%, which anfirers the 
queſtion , As in this example, months 


& > 


Ca 
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months men . months 


8 . Iz 2 0 


2)296(48. 
8 
x 6 | 


x6 


_  Forif 8 months require tz men ; then (a fourth 
parrof 8) 2 months, ſhall require four times 12; 
that is 48 men. 
-  Forhere leſs requires more; that is , leſs time, mor: 
-hands ; and therefore it is wrought by the Reverſe Rule. 
a ' Dneſtion 2. 
How many Ells of Tapeſtry will ſerve to hang 4 Room 
3 yards high, 6 " bon ar 5 yards bred not re- 
garding Doors , Windows or-Chimney;—but-asif 
there were no ſuch. | 
+ Firſt, multiply 6 by 3, the produft is x8, which 
doubled (becauſe there are 2 ſides called lengths) is 
g6. yards for all the length. . | oy, 
Secondly .{ for the ſame reaſon ) multiply z by 
twice, that is by xo, the product is 3o yards, for 
all the bredth ; which addedto 36, gives 66 yards, 
equal to all the length and:bredth in yards. . . , 
_.. But now becauſe Ells, that is, Flemiſh Ells (for ſuch 
meaſure are Hangings ſold by) is equal to 3 quarters 
of a yard, that is, their Ell is to-our Yard as 3 to 4. 
Say therefote, if 4 give 66, what 3? multiply 66 
by 4, it produceth 264 ; then-givide 264-by 3, the 
quotient is 88. Again , niultiply 88 by 4, and divide 
the produdt (which is 352) by 3, the quotientis 1 I 
| an 
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and x remaining; to which the diviſor 4 being ap- 
* plyed; the number juſtly anſwering the queſtion is 
117 Ells, and onethird part of an Ell, 


Note 1. 


Becauſe here we had to deal with things which 
had equal length and bredth , that is ſquare yards, 
and ſquare ells; therefore one multiplication and di- 
viſian was not ſufficient to proportion this : but if in- 
ſtead of working by 4 and 3, we had done it by their 
th ſquares which is x6 and 9, it might have been per- 

formed at once; thus multiply 66 by 16, the pro- 
duct is xog6, which divide by 9g, the quotient is 1173, 
as before, butl began not with this way , for I ſup- 
ul poſed my Reader ignorant of ſquares, 


Note 2. 


, 


_ 
«- 
-* 


It might alſo have been done, by reducing all the 
ow MW terms into quarters of a yard ar the firſt, and after 
re- W the number is found, reducing them again to ells 
$if WW bur becaule it is more proper to work thus, till fracti- 

ons have been taught: I leave thar, and proceed to 
ich W another queſtion. 


Dneſtion 3. 
by If 1 Cloſe would graze 21 Horſes for 6 weeks; then 
for I (/»ppoſing no waſte to be mad:) how many Horſes would 
ds, WW # feed for 7 weeks ? 

Muttiply 2i by 6, it produceth 126, which di- 
uch I vided by 7, the quotient is 18. At thar rate rhere- 
cers Il fore it would keep 18 Horſes for 75 weeks. 


8 4 Oncſtion 4. 
the If x Cloſe will feed 18 Horſes for 7 weeks, hoy long 
ride MY ſeal! it feed 6z Horſes? | ” 
17, Multiply ( accotding; to the rule ) 18 by 7 ; the 
and G product 


$1) f 
—_ "a 


wh 
+ 
= 
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oduT is 126, which divide by 63 , the quotient 


2, therefore 2 weeks it ſhall keep them. 

The like way ſerves for Hay , Oats, or any other 
proviſion for Man or Beaſt; which may be of uſe in 
Garriſons, and ſuch like caſes where ſcarcity may be 
feared , to proportion either the mouths rq rhe mear, 
or meat to the months. 

Beforel leave this R#le, (becauſeit comes not ſo 
much in uſe and PraQtice as the dire Rale doth, 
and therefore may be more apt to be forgotten) I 
will, toexerciſe the Reader therein, propofe the fol- 
lowing 2xeſtions , giving the Anſwers of them , and 
leave the Practice to the Reader to find out of him- 
ſelf, the better to fix ir, the Rule in his memory. 


Dueſtion x. 

If 12 men would raiſe a Frame is 10 days; in hoy 

many days would 8 men raiſe the ſame ? | 
ere, becauſe the fewer men would require the 
longer rime , though the number be 12, To; 8, yet 
you ſhall (by obſerving what hath been already de- 
livered in this Rule ) find thc fourth proportional 
(whichis the number anſwering the Queſtion ( robe 
I5, and ſo many men will do the work in 8 days, 


Daueſtion 2. 

If 60 yards of Hangings of three quarters broad would 
hang a Room ;, How many yards of half a yard in breath 
world ſcrwe to' hang the ſame Room? | 

Anſwer Ninety yards. ; 


Queſtion 3. 

If a yard. b:ing 12 inch:s in breadth do require 12 
inches iv length to make a foot ſquare ; What number of 
anches in length will make a foot ſquare , when the bredib 
of the board is 16 inches ? 

Anſiver 9 inches. ut: 


F 


Hneſtion 4 


"*. 
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F th bſeo end of any fold (ar apiceeef Ter 
Stone) being 144 in:hes, do require 12 inches 3n length 


of that piece to mak; a ſolid foot ; What nimber-of. inchet 
in length will make & jolid foo! , when the {quare at the 


end is 216 inches? 
Anſwer, 8 inches: 


I will fay no more of this Rule; Neither: will 1 
treat of the Double Rule of Three, as arule by itſelf, 


but come tothe Rule of fve Numbers, which is an a- 
bridgment of the other. 


Py 
4 ——po—_— 


Y OT 


Omm——— 


T be Golden Rule Compound of froe 


Numbers. 


Pueſtron 1. 


[FF 4 bundr:d pound weight that 18 112 pound weight) 

carried 126 mules coſt Is. how much ſhall three ; uar- 
ers of 4 hundred (that is-84 pound) coſt, being carried 
40 mil: ? 


THE RULE. 


Multiply the three laſt numbers cne into an:they; (tht 
z5) the third by the fourth, and that produtt by the 
fifth ; the laſt produtt ſhall be the : ividend. | | 
' Again , ry 8 the rwo firſt numbers togeth y 1 
the | ar ſhall b: th: Diviſor. This Diviſion being 
[aw , the Quotient will be the number of ſhillings de- 
fired. 
Example of the former Queſtion, 
"A Firff 


3 THE GOLDEN RULE. 
Firſt , Place your numbers according to the tenor 


of che queſtion thus: 

nem k. miles. 5, li, miles, 

LEES 22's I4 54 40 
I20 TZ FP 


> — 


S840 2 8 
'T1'z I4 
A I3440 x 6 8 pence 
8 


FI 
13449)564480 (42 


_—_— 


I4112 53760 
4 9 2688 
564480 26880 


Your numbers being placed in order ,. reduce the 
I4 5. into pence, and itis 168 4d. then multiply 168 
by 84, the produdt is T4112, which mulriplied by 40 
the later product, it produceth 564480 for the di- 


vidend. t 
Then multiply 1x2 by 120, it produceth 143449 

for the Diviſor. f 
Divide 5644800 by 13440, the quotient will be 

42. pence, which is 3s. 64. and anſwers the que- e 

ſtion. I 


In this Rule, the firſ# number and foxrth, alſo the 
ſecond and fifth ; and alfo the third and ſixth, are of 
like denomination and nature, 


T 

- 
| Leſt ion 2. — 
Tf 1odi. for 6 monet! s yicld 3, li. intereſt, what ſpall © is 
625 li. oil f-r36 ms? L Flace 


acc 


A. 
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«- Place them thus ; xo 6, 23, 625, 36. | 
Multiply the three laſt, as before 1s ſhewed,, thc 
later produdt is 67500 for the dividend ; and. th® 2 
ficſt multiplied make 600 the Diviſor , then divide 
67500 by 600 the (or 675 by6, which is all ONe, ) 
the quotient will be x12 whole pounds , and 300 
(or 3 ) remaining, 'whicn becaylſe it.is half the Duvi- 
ſor , ſignifies $he half of a pound ; that is go ſhil- 
lings. So the anſwer to the queſtion-is 112 7. 295. 


li. 7. L. Li. m. 
the &6 3 625 36 

6 3 x IO 
600 4 1875 by 

36 $ 

my — | 
6)67 x (112 11250 is 
£46 F625 

67500 


Which might. have been given in one denomina- 
tion, -namely 2250 ſhillings, if before the work the 
pounds had been turned into ſhillings, by multiply- 
ing them by 20, as hath been fhewed before. 

Burt ſince moſt queſtions , except ſuch as are ſtudi- 
ed for the purpoſe, are apt to end in ſome Fraction, 
I ſhall next treat of Fractions. ok 

Only firſt , having. ſpoken of the double Rule of 
Three , this may lex you know, that all queſtions 
which are wrought at once by the compound Rule of 
Five, may be'done at twice by the ſingle Rule of 
Three ; and the doing of them ſoby two Operations, 
is called, The-Doxble Rule. pts 

As in our laſt queſtion, there are two things confi- 

G3 derable, 


$6 OF FRACTIONS. 


derable, the difference of money ; andthe difference - 


of rime. 
Firſt, forthe-money. | 


Say , if x00 &, give 3 i what 625. Ui? anſwer 


18,2+1;, 

. Secondly , forthe time. 

' Say, if 6 mo, give , bs. what 36 mo. anſwer 
112.4 6 Bo | 4 | 
'* Bur this will be better underſtood anon ; and then 
the Reader may uſe that which he likes beſt. 


Of Fractions. 


He word Frattion ſignifies a breaking, or 
| breach of any intire thing 1nto parts ; and 
when a+ number is broken ſo, the parts 
= (which. muſt needs be every ' one leſs than 
_the whole ; andthe whole is accounted: but One or 
"Unity ) being lets. than: Unity ,' are* Ealffed Fractions 
(that is, fragments or- pieces) 'of Uifity. Now the 
Unite, or intire number which+s''t& be:broken,” may 
"be ay thing, as one-pownd, in reſjedt&f which, Shil- 
"lint, and Pence, ane Farthings are: Fy&Rios 3-07, one 
ſpilling, in reſpect of which, pence and farthings are 
Frattions;, or, one prny, in reſpe@t of which, farthings 
. are Frat:ons ; andthe like of Weights and Meaſures, 
,Qrany other thing rq be broken in; pers. 
Ia Fra#0»s, we ſhallrreat firitof Aliomeration, then 
'of Multiplication ind Diviſion ; then of '' Redubbion; 
and laitly , of 4Ad4.tion and' Subſlviitivon. \ .* 
'- The reaſon of this "Order —— wy 


* 


thi 


lo 
in 


an 
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Mt iplicatiowand Diviſiow are here much eaſier than 


Addition, 8c. and therefore ought to be learned be- 
fore them. | 


NU MERATION. 


Umeration is nothing elſe but the way of wri- 
ting Fractions; and that this may be done, 
we muſt conſider that any Vnite, or Number 
repreſenting an Unite, may be broken into 
wo parts equal ; and then cach of the parts is called 
one ſecond, or half ; or it may be parted into three 
equal parts , and then each part is called one third , 
and two of them are called rwo thirds; and the like 


may be underſtood if it were parted into 4, 5,6, 7, 
8, 9,20,50, or 100, or how many ſocver. 

or Now to write theſe ; dothus ; 

nd | COne half 5 L 

an | One third n 

jo. One ſourch 4 

uf One fifth | 4 

- Write One fixth +> Thus4 4 

tl ' | One ſeventh a 

oy One eighth 4 

o- One ninth 4 

S LOne tenth | C a7 

wes In every one of theſe 10 Frafions, the Number be- 

res, low the line is called the Denominator, and it ſhews 
into how many parts the Unite is broken. 

hen The number above the line ſhews how many of 

ou; W thoſe parts are taken, or contained in the Frattion, 


| = 2nd is *therefore called the Namerator: So in the 
for | . G4 Fraction 


88 MULTIPLICATION. 


Frattion + : the Denominator 5 ſhews the Unite to 
be broken into 5 parts : and the Namerator 3 ſigni- 
fies 3 of ſuch parts to be contained in the Frattion; 
which Fraction therefore is called three fifths. 

And here it is plain ; that, As the Namerator is in 
proportion to the Denominator : ſo is the Fraction to 
. 1, orUnity, for 4 or $: orany the like,is equalto 1. 

And therefore all Fraftions are quotients of leſſer 
numbers divided by greater, as 7 ſignifies 4 to be 
divided by 7, and as the divideud g, is to the djv3- 
ſor 7: ſo is the quotient # to Unity. I-10 

And therefore this line of ſeparation which is frawn 
between the Dividend and Dwviſor, doth properly lig- 
nifte Diviſion. | 

Hitherto we have ſpoken only of ſuch Fractions 
as areleſs than x, and thoſe are called Proper Fratti- 
ons : but there arealſo 2 5, 3 $, 53, 63 , andrhe like 
mixed Numbers; which ſo written ſignifie two and an 
half, 3 and z quarters, five andaſev:nth, 6 and 3 fifths. 
Theſe by multiplying the whole Numbers, by the 
Denominator , and tothe product adding the Nu- 
merators reſpectively, are turned to 4, £,35,3+ which 
are called [mproper Fraition, becautfe every one of 
them contains more than Unity. | 

Thefe, nevertheleſs may be maltiplicd, awvided, ad- 
d:d , or ſubſiratted in the ſame: way as are proper 
Fractions. And this ſhall ſerve for Nameration of 
Frattions, 


MULTIPLICATION. 
THE RULE. 


' Ulrirly a7 re Numerators together, the laſt produtt 
'& the Numarator of the produtt required : 
Likewiſe 


-_ 
LI 


MULTIPLICATION. 9g 


Likewiſe multiply all the Denominators together, the laſt 
produtt ſhall be the Denominotor of the produtt ſought, 


Example x. 

If + be to be multiplied by $, Multiply the Nu- 
merator 3 by the Numerator 4, the produtt is 12, for 
the Numerator of the new produtt. Alfomultiply- 
ing the Denominator 5 , by the Denominator 9, they 
produce 45, for the Denominator of the deſired pro- 
du&t, fo that produtt which was required, is 2, ' 


E xample 2. 


If 3, 2, 4,5, and ,+ were to be multipliedall toge- 
ther, begin with the Namerators,faying, once 3 is 3, 
and 3 times 4 is 12,and 12 times is 60, and 60 times 
3 is 180 , for the Namerator : Then multiply the 

| Denominators ; ſaying, 2 times 4 1s 8, and 8 times 5 

| is 49; and 4otimes 9 1s 360, and 360 times xx is 
3960 , for the new Denominator. So-that the pro- 
duct of all theſe is AE that 1s 1644 to -*, as ſhall 

| be ſeen hereafter in Reduttion. 

| And thus it appears , that proper Frations being 
leſs than One , are ſtill made leſs by Maltiplying : as 
here the product ,* is much leſs than ,+, which 1s the 
leaſt Multiplier; and the reafon hereof is plain , for 
ſceing Multiplication is but the taking of a Number, 

E a certain number. of times, if that number of times 

be more than 1, then the Number to be taken is in- 

creaſed by being taken more than once; bur if the 

Number of times be x, it is not increaſed nordimi- 

niſhed , bur is ſtill the ſame; Laſtly, If that number 

of times be leſs than 1, as 5, the number not being 
taken once, bur half of once , produceth a number 
leſs by half; that is, the halfof the number to be 

; taken; and the like reaſon is of all others. 


E xample 


go | DIVISION. 
Example 3. 


Multiply the mixt Numbers, 3 £, 4 4, and 5 *: Firf 
(as hath been ſhewn already) rurn them to improper 
Fraftions : thus, firſt ſay, 2 times 3 is6, and r is 9, 
So the firſt is 2. Secondly , 3 times 4 is 12, and is 
x3: io the Second is *3. Laſtly, 4 times 5 is 20, and 
318 23 : ſo the laſt is*4. Now the FraQtions to be 
multiphed are 2 , 3, and ?5 ;, Firſt, for a new N«- 
merator , ſay, 7 times 13 iSgT, and ga times 231is 
2093, for a new Namerator. 

Then ſay , 2 times 3 is 6, andGtimes 4 is 24. $0 
the new Denominator 15 24, | | 
"*And the product of all theſe Fractions is ?*22, that 
is, if real diviſion be made , 87 ,4. 


LO 


DIVISION; 


Df » To divide one Fradtion'by another, is but Þ 

the croſs multiplication of them ; that is , the Þ 
Numerator of the one, by the Denominator of the 
other, and hereby the proportion of one Fraction 
to another 1s ſeen, 


Example: r. 


Divide 4 by 4, to do it, fer them 
thus: and multiply as the croſs leads; 
Saying, 3 times 8 is 24, which ſet 
over the Croſs for a new Num:ra- 
« tor , and 6 times 4 is alſo 24 : which 

T ſet under the Croſsf,r a new Dens- 
minator; ſo the quotient is 2X, thatis x, which ſhews 
the Fractions ro- be equal one to another. 


Ex 1mpl: 2. 


DIVISION. g1 


E xample 2. 


Divide + by $. Firſt, ſet them 
thus ; And ſay, 3 times 9 is 27,for 
a Numerator , and F times 4 is 20, 
for the Dexominator © ſo the quoti- 
ent is22 , and ſo many times 1s $, 
contained in +, that is, as 27 is to20, ſois4+to 5 
and fo is 22 to 1. 

In Diviſion it is to be remembred , that the Nu- 
m:rator of the quotient ever ariſeth of the Namera- 
tor of the Dividend : And the Denominator of the guo- 
tient Comes of the Denominator of the Dividend, each 
being croſs multiplied as before. And alſo remem- 
ber always to ſet the Dividend on the left hand of 
the Croſs. | 

If a Frattion be to be divided by a whole num- 
ber ; Multiply the Denominator by that number, the 
produtt gives the new Denominator, and the Naume- 
rator remains the ſame. So if + be divided by g, ſay 
9 times 4 is 36. So the quotient is z5- 

Or if + were to be multiplied by 9 , the product 
(by multiplying the Numerator by 9,) will be 2: thar 
ls, 2 4. 


Example g. 


Divide 432 by 44, thus : ſay 320 2880 * 
times 9is 2880, fora Namerator: 
And 8 times 4F is 360 for a Deno- = 
minator. So the quotient is *332, 
or ? 

ah 360 


For 33? is equal to qo, and 3 
equal to 5, but 4o contains 5 eight times. 
And fo in the ſecond example , it may be proved, 


that as 27 to 20, ſois4 to 5. For firſt, multiply the 
rwo 


. 


92 REDUCTTON.” 
two middlemoſt, then 20 times 4 is, that is 12. 


Secondly, multiply the firſt and laſt, and then 27 
times'* is=3* : that is alſo 12. 


» Wherefore by.rhat which hath, been ſaid in the 


Golden Rule, the foyr Numbers 27, 20, 5, $, are pro- 
portional. | 


” 2 _ 
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.. REDUCTION. 
D EDUCTION.OF FRACTIONS i 
threefold. $5" "AM 
1 1.. To reduce one Frattion ( which is not already 
in the leaſt) to reduce a Denomination. $4 
- '7.2:: To reduce many Frattions of , div:rs denaminations, 
ra one. Denaminat ion. 
-:49eTa redace apy Fratticn from que, D:nomination (as 
near-as may be) to any ether Denomination deſired. 
I. For the firſt of theſe, Ts reduce. a Fraction to 
31s '4:aft terms. | Divide both the Numerator and the 


Gi. 


ſpeCively in a Fraction, that FraCtion ſhall be equal 
to the former Fraction, and in leſſer terms. 


So (in the 3 Example of Divifion)to reduce #453, 


to ?, divide 1889.by 360, the-2xotienf is $: then 
divide 460 by 36e,:the 2g2tient is L , and the new 
''Fraftion.Z is equal tothe former Fraction #22, and 
in leſs terms, as you may ſee, But to find the great- 
Eit common divyor,, this is i 


'. The Rule. 


+ a v3 
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wainder (if any be) divide the diviſor, andif any thing 
ſtill remains, oy that divid: the laſt diviſor , continging 


this courſe till nothing remain greater than Unity; that" 
diviſor which is leaſt of all , «5 the greateſt Common 
meaſure of both term, by which both being drvided,and 
the quotient plated Like a Frattion, that Fraction foall 
be equal to the former FraCtion,and in the leaſt terms, 


Example. 


Reduce 243 to the leaſt rexms; firſt divide 148 by 
16, the quotient is 9, and 4 remains: again, di- 
vide 16 by 4, the quotient 1s 4, and nothing re- 
mains z Wherefore taking 4, (the laſt diviſor) for the 
greateſt common diviſor , by it divide 148, thequo- 
tient is 37, and by irdivide 16 , thequotient is 4. 
Theſe two laſt quotientsplaced orderly in aFrattion, 
make 32, which is equalto '44, andin theleaſt terms, 
for no number greater than xz , will divide evenly 
both 37 and 4. 

Other wayes there are of leſſening FraQtions , as 
dividing the terms (if they be even numbers) by 2, 
and the quotients (if even) again by 2, or elſe by 
3 , Or any other Number that will dividethem both 
evenly , that is, leave nothing remaining , bur rhe 
former Rule being general and eaſfie, ſhall ſerve 
for all. 

II. Now ſecondly , To reduce many Denominations 
to ove common Denominator. Let the Frattions 
be 3» 3, $, x3, tabereduced all to one denomination. 


The Rale. 


Multiply all the Denominators together, and the laſt 
Produtt ſhall be the common Denominator to all the 
Frattions — Then multiply every particular Numerator 
into all the Denominators except his own , andthe laſt 
Product ſpall be Numerator ro that Fraftion. 


Thus 


| fs 
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Thus to reduce the forementioned Fradtions 2, 


» Þ 4 x3, into one Denomination : Say, 2 times 


4is 8, and 8timesy is 40, andqo times 8 is 329, 
and 320 times 10 is 3200 , this laſt product 3200 
ſhall be the common Denominator. Then to get Ny- 
merators for every one of them : As firſt, for the firſt, 
fay x time 4is 4, and 4 times F is 20, and 20 times 
8 'S160, and 160 times 10 is 1600, For the firk 
Numeration;(o the firſt Frattion reduced is $522, Then 
for the ſecond Namerator : Say, 3 times 216, and 
GtimesF is 30, and 30 tunes 8 is 240, and 240 times 
Io is 2400. Sothe ſecond Fyaction reduced, is 322. 
After rhe ſame manner may the other three be re. 
duced to 2x2 for the thigg : 4322 : for the fourth: 
and 43442 for the laſt : theſe are ſeverally equal to 


the other , the firſt to the firſt , &c. as may be pro- 


ved thus. 
Let the Unity be a pound Sterling, then 


4, 


The Z of it is Io 
and 21s 15 
and ?1s I6 d. 
and Z is 17 6 
-and,;1is , 18 
In all 76s. 64. 


That is 3 whole Unites, and 16 s. 64. over; Turn 


16s. 6d.all to ſix pences, it is 33 , and becauſe 64. 
is the fortieth part of a pound, therefore all the Fra- 
Ctions are equal to 343. 


Now add the new Fractions (which being all of one 


denomination) may be added like whole Numbers: 
thus , 


x 600 


? od hn wad an fi oo © om oo © 
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1 600 
24909 , 
2560 
2800 
2880 
In all 12240 


Which divided by the Denominator 3200, the-quo- 
tient is 3 4*8. Now $52, reduced to the leaſt terms, 
as hath been ſhewed how it may , will be 22, ſo the 
ſum of theſe alſo is 322, which is equal to the ſim of 
the Frattions given to be reduced, and therefore they 
are equal in ſum , and might be thus proved equal 
ſcverally, thar is, the firſt of them propounded to the 
firſt reduced. Divide the Numerator 1600 'by the 
Numerator 1, the quotient is 1600. Alfo divide the 
Denorainator 3200, by the Denominator 2, the quo- 
tient is alſo 1600 z and ſo may any of the relt be pro- 
ved equal by the equality of quotrients. Bur I leave 
it as plain enough already. 

III. Thirdly, Any Fraftion being eiven, to change 
the denomination ts any other more requiſite, retainins 
ſill (as near as may be) the ſame value. 


THE RULE. 


Multiply the Numerator given, by the Denomina- 
tor required, and divide the ProduCt by the Denomina- 
tor given ; the Quotient ſpall be the Numerator rc- 
quired, | 


E xample, 


Ler the Frattion given be ,3} of a pound Sterling, 
what is that in the twentieth parts or ſhillings ? Mul- 
tiply 7 by 20, the Product is 140, which divided by 
3, thequorient 1043, that is, 10 z. and 453 of _ 

Ng 5 
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ling z which may be brought to pence thus; multi- 
ply x0 by 12, Produtt is x20, which divided by 11, / 
quotient is 9 ,44. And again , multiply 3 by 4, the 
produdt is x2, which divide by 13 , quotientis {* of 
a farthing , ſo ſeven thirteenths of a pound is 10 1 
9d. andalmoſt a farthing. 

But he which is reſolved to have itin the ſmalleſ} 
coin, may do it at firſt work; for ſeeing afarthing 
is the 960 part of a pound, multiply 7 by 960, they 

roduce 6720, which divided by x3, the quotient 
1s 516 farthings, and {3 of a farting : theſe farthings 

' may be turned to ſhillings , dividing by 48 , or to 
pence by 4, as in Redattion. 

This Rule though itibe briefand plain, is of great 
uſe in Arithmertick; either for turning Natural and 
ſurd FraCtions into Decimals; or any other deſired 
—— » with ſuch facility and ſpeed as may be 
wiſhed, 


I V. Frattions of Frattions. 


In reduQion of Fractions, ſome make another, 
or more parts, as Frattions of Frattions for one : that ll 
is, when there is a partof a Fra#ion; ora partofa Wh ® 
part of a Fraion, &c. to be valuedin one Frattion, Wi 


THE RULE. 


Maltiply all the Numerators together , the laft pro- WN 
dutt ſhall be the Numerator deſired : Then multiply MW | 
all the Denominators together, and this laſt produtt 
ſhall be the Denominator ſought. 


E xample, 


Let the Fraft:ons of Frattions propounded, be 4 of 
*of 3, for ſo they are uſually written ; and let the . 
Numerators be multiplied : faying, 4 times 3 1s 12 
and 12 times x is 12., the Namerator therefore re- 

| required 
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quired is 12 : then for the Denominator, ſay, 5 times 
4is 20, and2o times 2 is 4o, for the Denominator 
required ; and 44 is equal to 5 of 4 of ;; 

The Proof. 

Let the Unite be 4o 5. one fifth of 4o is 8; and 
therefore © is 32, of which one fourthis 8, and & is 
24, of whichone half is x2, and therefore 7, is the 
juſt ſam of all the Frattians : This needs no farther 
exemplifying. | | 


ADDITION. 


T* add many Fradtions into one ſum, conſid 


whether they be all of one Denomination or 

divers : if one; Then addall the Namerato?s 4 
together-into one ſurh , that ſum is the new 

at M8 Numerator : and the Deneminator, in this caſe is not 

"2 altered, = 


Mn, Example, 
Let the Fraftions to be added be 2, £, 4, +, Addthe 
o- Numerators: ſaying 2 and 4 is 6, andy isx1, and 
ly M7 is 12. So the ſum of them all is*3, that is z Unites: | 
ft As, ler the Unite be 20 5s. one foutth is 5 4. and 
#1810 8, and + is20 s. which added to 10s. is 36 
s, then + is25 s. which added to _ ſhillings gives 
55 5. And laſtly;Z is 5 s. which added to 55 & makes 

of {62 5. that is 3 times 20 2. thatis 3 dl. or 3 Unites. 
he MW. Burif the Fratftions to be added, be of divers de- 
2 ominations z as let them be 4, 4,4, 2z then ( by the 
e- {4ntieon atore-going ) they _ be turned all _ 
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one denonination, and then they will be 242, 242, 415, 


and. $2, and may beadded like thoſe betore : thug, - 


» © Nv 
0 00 


«þ. Vs Us Us 


i 
: 


& 
Q 


Is all 15 


So the ſum of all is $34, or 733, or thatis g ,, 
which if it be money, and the Unite x 7, it is then 
3 L. xs. and 104. as may be tryed thus, Firſt 4 of a 
pound, is x3 s. and 4d. and £2 is r5 s.and Fs 16,, 
Laſtly, 2 is x7 s. 6 d. Theſe all added together, the 
the ſum is 3, x5. 104. 
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SUBSTRACTION. 


F: SUBSTRACION of one Fradtion from 
another, if they be both of one denomination : 
It is done by taking the Nxmeratcy of one from 

' the Numerator of the other , the remaimis the 
new Numerato?, and the Denominator 'the ſame 33 
before. / 

So if be ſubſtrafted from'®, the remain is $, the 
like of all others. ALE 3 

Bur if they be not of one Denomination , they 
muſt firſt be reduced to beſo; then that which is ſad 
before is ſufficient, 


Con- 
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Concerning the Golden Rule in 
Fractions. 


THe Golden' Rule in Fraftjons is the ſame as in whole 
Numbers, 1 will give you bur one inſtance. 
| ij 4 of a yard of Tape coſt * of a peny, what ſpall one 
inch , that is, ;+ of a yard coſt ? | 
Mulriply- the ſecond by the third,the product is 2 
which divided by 2, the quotient is ,*; of a: penny; 
for the price of ;5 of a yard. 


Otherwiſe. 


Seeing £ of a yard may be turned to 27 inches + 
Say, if 27 coftZ, what x ? divide * by 27, it makes 
,: for the anſwer : which is equal to ,*,, andin the 
leaſt terms. | | 

And whereſoevet this may be done, to have the 
firſt and third Nutnbers of Fradtions of one dehomi- 
nation;the beſt way is to work with their Numerators, 
not regarding their Denominators ar all: As; If + 
coſt 2, what } ? Inſtead thereof write, If 2 coſt 2, what 
7? Multiply 4 by 5, it produceth ©: , which divided 
by 2 ; the quorientis *5, and that is the anſwer in 
the leaſt rerins. I 

And all this while it ſhould have been noted that 
the Fraftions are ever written in a ſmaller figure 
then the whole Numbers, 
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The RULE of 
PRACTICE. 


]: the Golden Rale,or Rule of Three DireFt, 1 inti- 


mated ; that if the firſt of the three Proportio- 

nal Numbers given were One, that then the Pro- 

dutt of the ſecond and third numbers gives the 

fourth Proportional Number ſought without uſing 

of any Dwvfon ; — Alo, that if the ſecondor third 

of the Proportionals given were One, thenthere was ' 

no need of Mvwltiplication; but dividing the greater 

of them by the firſt, the Quotient ſhall be the fourth 

ional ſought for. | 

And from hence is framed this Rule of Prattice, 

{by ſome called the Merchants Rule ) which always 

hath One, an ingredient in the Queſtion, andit is no 

Other but an Abridgement or Compendium of the Rul: 

of Three, when One 1s one of the three Proporotinals 
given, | 

And that ſich Queſtions that are to be reſolved by 

this Rule may bethe more readily and eaſily anſwered 

(Money commonly being one of the three Terms ) 

It is expedient that he which intendeth to make 

much uſe of this Rule, ſhould have readily in his mind 

the Evenor Aliquot parts of a Poxnd, of a Shilling, 

andof a Peny. And alſo to have in Memory the (e- 

veral Frodutts of 12 ( the number of Pence in one 

Shilling ) multiplied into 2, 2, 4, 5, 6, 7, 8, 9, 1% 

1T, and 12. All which are ſet down in the ſmall Ta- 

- blesfollowing,which ought firſt perfely ro be learned 

- £5 by heart, before farther ' Progreſs be made intothis 
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"TABLE I. The Al:guor or Even partsof 4 Pound 


or 20 Shillangs.. 


' One Twentieth ,*? 
8s Pm onerh, f a Pound 
ne Eighth Z of a Poun 
þis the- One Sixth as by 20 5, 
One Fifth 4 
| One . 4 : 
| One Third 4 | 


COne Half : | E 


TABLE II. The Al:quot or Even parts of 4' | 
Shillong. | X 


d. »= q- 
1 — | 
I—2 


6 — 0; 


* © One Twelfth 
+ One Eighth 


> | 2 I . *gg* 
; yt is the * One Sixth af 3 Shilling, 
4 —0 | 


£ One Fourth 
* | * One Third 
| F + One Half 3 


| T ABLE II: The ſeveral Pence in a Shilling 


zen multiplicd by 12, 
2] : 24 


Pence multiplied by! 84 
ia produceth | 96 


acogiic # wed 4a ie 
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For the working of the Rylc of Pratice, when the 
Price given is of Equal parts of a Shilling, thisis 


THE RULE. 


Kn:wins by your Table what part of 4 Shilling it i, 
( whether © * 3» 2, Oc.) divide the [ke prop mak ow 
and the Quotient ſhall be the number of Sig Wer- 
mg your Dueſtion, 
Example. 

At 6 d. the Once , what 7625 Ounces? Six Petice 
is ( by your Table )'5 '6f a Shilling , wherefore take 
onehalf of 7625, andit 18 2812.5. z- r remaining, 
which x is 64. So that 26s Ounces , will coſt 3812 x, 
64. which is reduced into Pounds, by cuting off the 
laſt figure towards the right hand of 3812, and tak- 
ing the half of the other figures, which will be Pounds, 
and if one remain,in taking of the half itis 105. — So 
the figure 2 being cur off from 3812, the halfof 381 
is 190 and I remaining, which is 196 li. 12 s. Sothe 
priceof 7625 ounces will be,x9o b. 12 5. 64. Andſo 
mult you dofor allothers. Asif the price be}, take }, 


If Erake +, as by the Examples following, 


( I) Ar-6 d. the Qunce, what 7625 Ounces? 

bo 38112 6 d. 
I90,-I2 — 6d, 
( 2) At 4 d. the yard, what 362T. yards ? 


12017 
' Gali, 7 8. 04, 


(3) At 3 4. rhe Gallon , what 98 Mpc Gallons ? 
, p41 75. Þ 


( 4) At 2 a. the Pound, what x76þ Pounds? 

F | TI2 d. 
' 5616.65, 84. 
Sh. (5) 
+ 


1 
2 


Mis 
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(5) At x 4.24. the Ell, what 9623 Ells ? 
L * 
« 


12olz no d.2 q: 


6011.25.10 d.2 q: 
(6) Art x4. the Ounce what 672 Ounces ? 
= Fls 
= 2 (i, 165, 


Thus have - you Examples.when the price is even 
partsof a Shilling , But when they are w#neven parts of 
a. Shilling, as 5 4. 7 4. or the like, then you muſt do 
the work attwo or three Operations , though in the 
ſame manner, ag Pence | 


Pence PRE 
3 and 2 " 
4 and 3 
.. j4. and 
x take for it Z and, 
r 6and 4 
> | We 6and3and 2 
: } Examples of theſe un:ves Parts of a Shilling. 
; | 
(r) At 5 4. the Gallon, what 6254 Gallons? 
I —__ x56 6 4. 
Lis 2'd. . 1042 4 4. 
| mo—_ cumin 
ag 260l5 10d. 
: 1zohi, 5s. 10d. 
(z) At 4 d. the Ounce , what 9291 Ounces ? 
[, ,\ Sis 44. 3090 4d: 
? Lis 3.4 ———— 
—_ 4ols x 4, 
/ 4 lb, 85. 14, 
) | vo (3) At 


4. 


104: The Rule of Praftice.” 
(3) At8 a, the Yard, what 7952 Yards? 


F 318 44. 2650 84 
' 3154 @. 2650 24. 
— + ——_—. — 

8 F30[o 4 d. 
265. 15 44 


_ | | 
(4) At 9 4. the Ell, what 3769 Ells ? 


[ES 3884 64 
41s 3 4. 942 "- 
9 28216 


9 d, 
| Igz2li., 6s. 94, 
(5) At 1x0 d. the Dozen , what. 625 Doxzen ? 


2156. _Y 64. 

315 44+ | 0208 ' ' 44 
wn——_— Ny 

IO K 5210 104 


266, Os. Iod, 
(6) At 11 4, the Pound, what 6952/Pound + 


Zis 6 4. " OR *, t 
$is 34. HH] " 
192% 1178;,; 84 / 
A Ns Sen n—n eo nn GO [4 
F.. 63713 T1 © 
el | 31846, xs. 84. 
7) At 12 , or x s. the Ounce,what 987x Ounces ? 
f >> Of 205. therefore 3 6b 


- - 1 (493%. 12 « 

If the Price of the Commodity'is in Farthings, 
or Half pence, bring the Sum into Pence, and work 
as in the preceding Queſtions , and accotding tothe 
following Examples," * (4) at 


"4. 


gD r= 5 Ion 


Ln 2m 8 ina 


oo 3 > 


The Rule of Praftice. 05 
(x) Ar x 4. the Pound , what 6392 Pound ? 


ry 1598 
L 


0 I3 24. 
; , - rn 2 4 


(2) At2 q. the Ell, what 3625 Ells ? 

rd 7+, 
x. I5IF , 

7.4.11 1.04.20, 


(3) At 3 q- the Ounce., what 7321 Ounces? 


4517 | 
226,17 5. 6d. 34: 


This is the rhanner of working for the even parts 
of a Peny, bur if they be uneven parts;” As twopence 
3 farthings, five pence x farthing, or: thelike, Work 
firſt for r of a Shilling then for the far- 
thingrs. wheeled the worker ns op i in theſe Ex- 
amples} 


(1) Ar3 4 34:the El, whar FRITTY 


z (GH 
; 4: fo 


\..\& : EI 2/0 


| n26.is 04 34. 


rob The > Rule of Fellow hip. 
(2) Ar 44. I q- the Pound, what7138. Pound 3 


+ , a " 
again 1189 $ 
s 148 84 
25218 03 


4261, 8 5.0 d: 


Forthe even parts of a Pound, you muſt take the 
parts as you find thei expreſſed in, the Table ; as for 
I9 £. the 3, for 5.5.the;,for 4 5. the's; a3 in Example, 
*(T) At 2 s. 's d. -the Ell, what 6294 Ells ? 
. 700 li. I F [A 
Wo 4 $. the Ream, whit * 535 "Reams? 
| 147 6G. 

F (in chis Rated: at any time the Queſtion canſfiſts 
of the parts of '#n El, Tard, Pound, Ounce, Croſs, 
or the like; your Ju miſt deal vey the whole Ells,Tards, 

Ounces &c. firſt 5 and afterwards add the price of 
thE 2,7, 3, Or : wit othe? part ſoever it be. And thus 
ey! ſhall ſi uffice for this Rel of Profiiee. 


4 gw, PR IA STES Bf: FrevinY 


"TheRuLE " Bos capa 
EE rrOwWents. 


'T His Rule js uſeful for Merchans , and all ſuch as 
Tradevin Companies ,' with & Jdyfr- -A6ck;; \ 
muſt ſhare a proportional part of rhe gains, or ok 
every one according to his ſtock which he laid in. 
Che Rule is two-fold, with eqval time z or with 
wnequal time. _... T 
Fas wh 8 Fang ms time, is commonly cal: 
, the Rul: _ time, 
TGC this we ob firſt ſhea THE 


» - + 


The Rule of Fellowſhip. x02 
- THE RULE: 


"4s the whole Foynt ſtock, is to all the gain or leſs : So 
js each mans pol arſ ſock, , to his pare of Hor 
s, :, | 
- Ezanpie Tf. © * 
Two Purchaſers A. aud B. buy Jool. a year | 
vw ever, {when money is at 8 per Cent.) for x 4% _ 
which A. paid 80001. and B 6oool. after 5 years 
money being fallen to 6 per Cent. ) they ſell it for 
18700 s ſo there is gained 4799 L how mnch of this 
welt A. have. | es 


b Firſt for A. 
Sa, If 14000 gain 4700, what 8ooo ? anſwer, 

268 a8, | 6-2 | 
.. Then for B, | 
| If 74000 gain 47a , what boos ? anſwer ; 
. 2014 14500-AS by thefollowing operation darh a ; 
apts | OX 
$ 


If 24000 gain 4700 1 what F000 2 | 


£4000) 3 7 6 00 000(2685 HR | 


_ — 


'  2a8$0a0 
| 0.196000 
y , a , 
' $4000 
120 000 
— — — 
112000 
$0000 


Lm— 


-: opp ©.- - , oh 


x © 0'@ & remaine 
| (1) For 


% 


10Z The Rule of Fellowfhip. 


(1) ForB. 
q t. ' 
:".: If x40do gam'\gyo00, what 6000? 


14000) 28200000(2014, 


4999 


EET Og 
"28000 
200090 


” ——_— 
LR ———— —— 


I 4000 
60000 


560Q0- 
4000 remainder. tt 
- Here note, That this Work might have been much MW" 
abreviated , if from each of the three numbers you 

had cur off two Cyphers towards the right. hand, | 

as hath been formerly ſhewed 'in the Compendiuns | 

of Mvltiplicatios and Dwiſion, S 


IJ p 

Now tor the proof hereof, © 2: bh 
If you add ; 2685 1222 MF, 
which is the ſum. that A. gained; | p 
| of —— 2014 1458 i i! 


The fur-which B. gained ;the ſum of them is 4700, 

Which 1s equal to the total.gain. 

And accordidg ro-the" proportion of theſe two 
Numbers : thatis,-as 8to6,-or 4 to 3. So they 
ought to have parted the yearly Rent alſo, all the 
time they received it: that is, A. ought to have 400 
yearly; andB. 3004, - Ws 

* © Example 2. 
& A. B. andC; joyn-their moneys to make a ſtock, of 
w 252001, of which A, lgid in 10900 |, B, 8900 |, ard 


The Rule of Fellowſuip. 109. 


gt in 7000 L. with thu(after a certain time intrade- 
they gained 7500 1. how. maſt this be parted? 


, 
Firſt for A. 


Say, if 25000 gain 7500, what Toooo ? 

Or ſhorter, if 25 get 7 3, what x0? Multiply 5 4 by 
10, it produceth 75, 'which divided by 25, the quo- 
jentis 3, that is,” ( reſtoring the three Cyphers ) 
2000. for A. 


Then for B. 


Say, if 25000 gain 7500, what 8ooo ? 

Or ſhorter, if 250 get 75 , what 80? 

Multiply and divide as the Golden Rule requires, to 
the quotient reſtore che two Cyphers , then it 
will be 24001, for. Ok 


Laſtly, for C. 


Say, if 2go give 75,what7o0? anſwer 21, towhich 
F put the two Cyphers, it makes 2100 for C. 
= And theſe three 3000 , 2400, and 2100, being 
added rogether , make 7500. And have that pro- 
portion as the particular ſtocks had: and therefore 
the Work is right. 

(1) for A. 


If 25 gain 7 3, what Io s. 


150 


z 
#55 (55 
X X 


Fd yy 
7 5 (3 30c0d. ford. 
S (II for 
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| (0) for B. 

If 24000 gain'75, what 8o ? 
o 


R 
— — I 
250) 6000 (24 bi 
| v 
goo = 
Tooo | 


OO — 


1000 
440 for.B; 
(11) for C. 
If 250 gain 955 ; what qo? 
70 
250)5 2.5.0 (ax 


i. «. . cla oa am Ut 


foo 
' 250 


——_—K. 


Co EY 
ndif inſtead of g Ah 6. I by e 

And if inſtead of gaining 7500 [. whereby every 
bne is ſuppoſed to have his ſtock, and a part of the 
gains; they had loſt 75oo 7. then: their particular 
_ _— been —— to them, ws i much as 
would after their proportional parts of "the 
loſs were abated. OT” 

| Example 3. 


A. B. and C. with a joynt ſtock of i5000 I. gain 
7500 : of .whith A. gets 3000; B. 2400 , C, 2100; 
what was their ftock? This 


CE ERR 


Tho Rul: of Fellowſbip with time. itt 


'This isbur the paw of _ <—nys _— 
fav. if £9500 require 25000, What dOth 3000 T e? 
Ys Wk A, nl ſo.work for the other pe 
examples arc of little uſe (except to load the 
Readers memory) where the Rule is ſoſhort and plain z 
I will therefore add nomore to this parr of the Rule; 
dat immediarely *come to the Rule of Fellowſhip 
with time. | | 


- —_—_ _—_ —  Y 42 


The R ULE of | 
FELLOWSHIP with time» 


His Rule is to be uſed when the times of the con- 
rinuance of the particular ſtocks are unequal;and 
differ ; ſo that here-the difference of time, and alſo 
the difference of ſtock being both to be conlidered ; 
jr can be dohe no better way then by taking the 
Power of them'. both to be the particular ſtock ; and 
all thoſe Powers added, to be the whole ſtock, that 
which I call the Power is the product of the money 
of every one multiplied by his time ; Andthen 


THE RULE. 
As the ſuns of thoſe Produtts, is to the whole gain; [0 
is each ar produft , to ith part of the gain. 
1 Queſtion 1, 


Three Merchants A. B. C,: make a ſtock of to000L 
of which A. layes in 4000 for'3 months, B. 30001. for 
6 months; and C. 3000 |. for 8 months, with this they 
£4in 2000 |. what it each mans ſhare? 

. Firſt, for A. mifltiply 4900 by 3, it makes 22000, 
ler that be accounted his particularſtock, * 
Secondly, 


412 The Rule of Fellfwfoip worth times 
Secondly, forB. multiply 3o0o by.6 , it makes 
183000 , his particular ſtock. WE 

Laſtly, for C. multiply 360 by 8, it producerh 
14000, for his ſtock, add theſe, they make 540001, 
- for the general ſtock ; then ſay; | 
2X0 For A. - [2 
- If 54000 give 2000, what 12000? anſiver , 
666 3382, ET. ; 


Then for B. 
If 54000 give 2000 , What 18060? anſwer. 
444 34500+ 
Laſtly, for C: 


If $4990 give 2c00, what 24000 ? anſier, 
888 $3555 _ _ | ? 

The three Fractions may be reduced (by dividing 
each Numerator , and Denominator by 6000) and 
then the three ſhares will be 444 £, 666 $, and 888, 
which alrogether make 2000, as they ought, 

| Lneſtion 2: | 
” Three Farmers, A. B. andC. lay oxt xoool. reſtock 
their grounds with Cattel, of which A. put in 200 |, for 
6 years ; B. had; 001. going for 4 years; and C. gool, 
for a years ; at the end (by unſcaſonable times ) there 
was loſt 200 |, which made the remain of their ſtuck but 
800 |. what had each man left * _ | 

Multiply 200 by &, it gives 1200 : Likewiſe, 300 
by 4» it gives 1200. Laſtly, 5oo by 2, the produtt 
1s 1000: all theſe are are 3400 for the joynt ſtock, 
| Then firſt for A. * | 

Say , if 3400 loſe 200, what] 1200? anſiver, 
70 453 for A. to which B, is equal , becaule the 
power of his ſtock is ſo. : | 

23560008 Therefore for | 

Say, if 3400 loſe 200, what 1000? anſwer, 58443. 
Sothe z ſhares are 76 42,70 42,and 28 4 equal to 200. 

Now becauſe A. jutin acol, ard loſt 7044, fab 

| a 


"HEH + 3-24, HS .; 
qraRt the loſs from the*ſtock , remains r29 3” 

And ſo doing for B. his remain will be 289 34, _ 
" And forC. hisremain is 441 ;$. Now theſe three 
remains , 129 34, 229 33, and 4415; , make up 
800 7. which was the whole remain. 

Lgeſtion 3. 

A. rents acloſe for a year, to pay 801. he puts into it 359 
ſheep: 2 months after B. puts 49 ſheep in,and 5 months after 
that C.puts.in 1 00 ſheep; how muſt every one pay of the rent? 


Multiply 200 by 12, 14. produceth 24900 
And 40 by 10,, producerh. ... .. ,., .. 490 
- Laſtly, 200 by 5,(whichis C. time*produceth.5 © p 
- * Inall 3300 
. + ,Thenfor A. B : 
If 3300 pay 80, what 2400? anſwer, 58,492 . 
wn 3 Then foeB. + 
If 3300 pay 8 , what 400? anſiter, g 25#s, 
ES: lay C ut 


If3300 pay 80, what goo? anſwer, 2» A” 
| The whole nuribers. make 79 , and the btickefi 
numbers make x. In all 80. 

Note. - ; &þ 

Whereas , kitherro we have conſidered ongly. difs 
ference of time arfd money ; it may ,be noted, that 
there may be difference of other kinds, as perſons or 

lace ; but whatſoever they are ,- the power of. al 
1s found like theſe by multiplication; and are tobe 
wrought like theſe , with io tnany U'es of the Gold: 
Rel:, as the queſtion Teyuires.. I wifltheforefore add 
"ut one queſtion more , which is this ; 
. ;  DBnieſtion, 

One leaues a Ligaty of 900 I ahroiig four Kinf- 
folk, A. B.C:D : ſo as B. may have tice as mach as 
A, and C. thrice as much as B. ard D. as tyuch ard 
balf as mich as C4 what it eviry on6 16 hve? > 

I Saf 
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Say, if A. be 1, B. is 2, C.6,andD.g, add theſe + 
Numbers : x, 2, 6, 9, together, they give 18;then }. 
ſlay, If 18 rcquire-goo, what 1? Anſwer is go. $9 
A. is to have gol. B. Too {.C. 300 l. and D. 450.1. 
which are their juſt parts; and altogether are equal 
to 9ool. and the work right. | 


ths 
———_— 


BART EK 

O Barter is to exchange one Commodity for a- IQ / 

nother , the nature whereof will beſt appear by 
the reſolving of ſome Queſtions. 
hs Dueſtion 1. 

Two Merchants Barter , One hath Swzar at gl. theC. 
ready moncy , but in Barter he will have 4 1.13 $.4d Wy 
The other hath French Wine at 13 |. the Hop ſhead reaty 8 7, 
money. ; at what price muſt he rate his Wine to equalizt 
th: others advance of his Sugar in Barter ? cc 

Say, by the Rule of Three direct, | 
If 4 {.-in Barter require 13 5. 4 4. advance, what ſhall I of 

13 C. in Barter require ? 


I. ik if: [. 
». 13-4 what 13 
i 2 
3:0 
T 3 
< of 6 © 7 d. 
I 3 (! 4(4 
ARS Ie: =#:(F 2 9 (413 
4 8 oO 44#(7 x x 
1 6 © s 2 
Wo 


2 o 8 © Anſwer 2-3-4 


Queſtion rthi 


eſtos 
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. Dueſtion 2. — 
" Tijo Barter , one bath, C. * of Ginger at 13d. per 


. pound. The other hath Sugar at 15 d. 4 per pound. How 


much Sugar muſt be delivered for the 3, C. , of Ginger. 

' Firſt, By the Rule of Three. ( or PraQice ) find 
what the 43 C. 7 of Ginger comes to at 13 4.4 p:r 
nd, which will be found tobe 221. 1.5. For 

' If x4. coſt 13 4.5, whatz C.+ coſt? 
Anſwer, 224.1 5. | — 
Secondly , Say,. If 15 d. * buy x1. of Sugar, what 
ſhall 224. I 5. buy? 
Anſwer, 347 (4%. 


Dneftion 3. 

Two Barter, One hath Tobacco at 14d. per pound; 
which he will Barter for S#7ar at 10 d. per |. how much 
Tobacco maſt ve givenfor 89001. of Sugar? 

Firſt , the g9oo /, of Sugar at 10 d. per pound , 
comes to 3704, x65. 8.4. 

Then, If x4 4. buy x 1. of Tobacco , what number 
of pounds will 370 1. 16 5.8 d. buy? | 

Anſwer , 6357 pound, and ſo many pounds of To- 
bacco at 14 4. rhuſt be given for 8900 pound of Su- 


gar at 104, 
Hurſtion 4. 


Two Barter , One hath broad Cloth at 1s s. the yard 
eady money , for which in Barter he will have 16s. 3d. 

e other hath IWooll at 2 8. 10 d. per pound. ready mo- 
7? what price muſt his Wooll be ſet at in Barter to e- 
ualize the advance which he pats upon his Cloth. 

Say by the Rule of Three direct. ; 

If x5 s. ready money require x5. 3 4. in Barter; 
hat ſhall 2 s. 10 4. ready money require ? 

Anſwer, 24 — 394.3. | 

S0 that he muſt rate his Wooll at 3 s. 3 4.5 of a 

rthing per pound. ſj. ; of 
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| Of Intereſt Simple and Compound. 


J8 the pads to the Second Pa#t of this Book, 1 

have Tables of Compound Inter:ft, Rebate or Diſ- 
connt of Money, Purchaſe of Leaſes and Annuities, 
whoſe Conſtruttion and Uſe are there Exemplified by 
Reſolving of 2efions ſuitable tocach Table, as by 
having recourſe thither will appear. But for that Ta- 
bles may not alwayes be at hand, I thoughtit conve- 
nient here to ſhew how to reſolve 2xeftiovs bothrin 
Simple and Compound Intereſt; by which Tables of that 
nature may be Calcxlated , were there not enough 


already extant. 
Deſt ion T. 


If tool. in 12 months gain 6 |. what. fall 625 |, 
gain in 24 years or 36 months ? 

The Proportion is, 

As to6'L. is ro6 L. in a year, 
So is 625 l. to r121. to s. in a year. | 

Wherefore multiply 625 /. by 6 L. and divide the 
Progudt by x 00,by cutting off two figures, the Quotk 
ent will be 37 ,42 that is,37 {. 105. and this being mu 
tiplicd by z, —_ 1124. 10 s.as by theWork appear. 

L. E. 


100 6 ——625F5 

6 

3 715 © 

+ { 3 

II2--10 I I 2/50 
Lueſtion 2. 


If 160 l. in 12 moneths gain 61. what will 236 1.105 
5 4d. gain m 16 months? 
The Proporticn. 
As tool. is to6/. ina year, 


11 mg we 


BARTER. ” - 
$qis 2367. x05. yy tO 14 {3 s. 9d. 34. ina year. 
. $. . 


Multiply 236—10--x by 6, 
The Produdt is 1419=-- 2---6, 
This divide by x00, which is done by cutting off 
ro figures of the Integer, leaving 14 1. on the left 
hand of the line. The figures on the right hand mul- 
tiplied by 20 , and the figures ( or remains) agin by 
12; and laſtly byg; ſhallin allgiver4/.35.9 4.39. 
Which divide by z , and add that third part to 14 /. 
35.9 4. 34. the ſum will be 18.18 5.54. © 4. as 
by the work appearcth. - | ; p 
- . Fs. . 


Lo9—G6=—236---10-—5 
6-305 


l. 1419---2---6 
(e] 
247 X/ 5. 382 
L'a ST -& «a & & 12 
if 3 9 3 +47 7 4 [ow 
17F T7 Wb. 
_ 
+ 
q- 3,70 
G & 2 
= ay 14 39 3 
In 3of ayear 4 14 7 7x 


OO — | en —_ Mm—_—__— 


In 36 moneths 18 18 g- 


By this manner of Work, If 417 |. rx 5. 8d. be put 
out at Intereſt for 2. years at 61. per Cent. it will amount 
weo (7 mean the Intereſt) jol.2s. 2 d. As by rheWork 
oppears, I 3 li. 
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li. FI bi. s. d. 
To9 6 a27 - 3s o8 ' 
| 6 
25105 to Oo 
bk 8s 4 * ry 
In oneyear 25 ON ol 110 
Oz I12 
In two years 5 © O02 O2 1120 
180 


Thus theſe Queſtions are wrought by the Sing{: 
Rule of Three ; but they may be otherwiſe wrought 
by the Golden Rule Compound of 5 Numbers, Of which 
in that Rule you have an Example. EY 


Of Compound Intereſt. 


It may be wrought inthe ſame thanner that: Simpl: 
Intereſt was, only add the increaſe every year as it 
riſeth, tothe ſum of the year before-going, fo con- 
finuing this courſe, till you have gone through the 
Numbers of Years required. 


Leſt ion, 
What will goo li; amount wunto , if it be forborn 4 
years, after the rate of 6 per Cent. Compound [Inter ef. 


Firſt Work. 
bk. FI l;, 
109 6 F909 
P F Ob 
l;, 3 0100 
Add 


Firſt year 30 &. 


was” Sis 


BARTER. EA 
Add this 3015. found at this firſt work tothe 500 li, 
it makes 530 1. rhen for the | 
. Second Work, 
b. ; : | Li. li, 
POL ALRD.. 530 


RT... li. 31180 
Second year 31%. 
Which add to,5 30 5. it makes 561 /;. 


p Third Work, 


li, | li. b. 
Io0 6 F6X 
6 

li,33166 


Third year 33 6&. 
Whichadd t6'561 4. it makes 594 6. 
_ » Fourth Work, 


WES i: ©; Rs 
LH Z: ob; 6 594 
| _-_ 6 

b.35154 


For the fourth year 35 li. 


The four” Produtts of theſe four Aultiplications, 
being added” rogether ( having reſpett to rhe figures 
cut off) do make'z31 {:. which added to: the Princi- 
pal, makes 61 4.) ,*, and ſo much doth the Princi- 
pal and - Intereſt amount unto, being forborn four ' 
years, a$here may be ſeen, | 


--- 


I 4 The 
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The Principal Foo | 

x Product 30 | 00 

2 Product 21 [80 *© 
$ Prodtict 33 | 66 

4 Product 35 , 64 

£ | 1311 10 


And obſerving this method, you may reſolve any 
Bueſtion for any Number of Tears, and for any Rate 
of Intereſt , and by this Rale is the firſt Table in the 
Appendix of the ſecond part of this Book made. And 
here it will not be improper to add two of thoſe Ta- 
bles in that App-ndix .( which are there: in Decimal 
Numbers) reduced into Poxnds, Shillings, Pence,and 4. 
| The one ſhewin? what any ſum of Money forborn, and 
wumber of Tears undrr 31 ,will amount ar be increaſed unto, 

The other ſvewing the preſent worth of any Annuity, 
Rent, or Portion s Te any number of years to come un. 


LO I. TABLE. [ 
Years l:. s.. 4 q. d. 4. 
4 Wat 2 10 9 2 
2/1 2 F 2 I3 10 I 
= $13 17 Tool 
at F ZO 'o 6 ©|-” 
A AS B54 12} 
Z a. 482 II 3 
vl At no ©@<.'3 0'3 
£X-.-. 4 3 
gfe Tz 9 2 in 3]; 
—_ <7 3; 10_© 
41/1 17 xI 2 IT 3 
122 *©0 53 06 -F 2; 
T3/2 2 7 3 2.3 
I4(z F- 2 8 4 2] 
bm 7 27 Ton 
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The firſt Table , Shewerh what any ſum of Mon 
being forborn any number of years (under 31) bees? 
mented wnto , accounting Intereſt upon Intereſt at 6 per 


Cent. per Annum. - 
The Uſe of the Table. 


Queſtion rx. 

If 234 li. be forborn for the term of 18 years, how 
much will it be increaſed unto, accounting 6 li. per Cent, 
Compound Intereſt ? \ 

Look inthe Table for 18 years, and right againſt 
it you ſhall find 2. 17 s. xd. And ſo much will x &. 
or 20 5. be increaſed unto in 18 years, | 

"Then fay by the Rule of three; 
If x 6, give2 1.17 s. 14, what will 324i. give? 
NO 2 © ” | ow” 


; Z \ C4 I 6 
| 12)z21940 (184915 
2222227 9246 
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$0 that 324 455: being forborn x8 years, will bei in- 
creaſed unto 924 6, iy s. 


Queſtion 2. 
If x56 li. x5 5: 6d. be forbory 20 years, to what will 


it amount. 
- Againſt"20 'years ih the Table is 3 65. 45. rd, 34 
Wherefore work by the Rule of Three as followerh. 
hi, W  & S ©,*M s." \{- 
- 55 20h YO. a. 
[Vo 31 4.93 91S Lg 75.5 FOR 


TX <0 T 
: 64 P A | 4 1 2735 x, 
vs. Hd | Wh 
T29 $476 
64 : + 2735 
769 4. '* 32826 4 

4 3979 
, 3074 4 m 54> 
FA 
CIS copoTiens 
FET2 7 44 q ' ' x55 d. 
z#x7f(1 ”= (3 *xy®e#(6 x 


#9 1gf# x\f4 (exyrrs (zs#gasx (8771; 
FEH#4# #40 #$#4444 Z#xX#xX ” 
AXXX 3 7. 08 
438 bi. t3 5. LEY 
Somuch will x36 6, xx s, 64. be nom to in 
20 vears, : 


in, Ta 


Cent.  Compottl inert 5 worth 


FAR FE RY 


SE D3 2* 


II, TABLE, 


a th 


| 


[Years.'l;. s. d. 
| iſo 18 10 2 
2/t 16 8 © 


WOoONnniraa 


| 


-: 
J 
k 
| 
oo) 
= 
wad 


7 
2216 7 6 2 
13} 17 © 2 
2419 F 1 3 
Ig/'9 14 3 z 


The ſecond Tabl8, 1Sev}ng What'4 Abkfty,Rent, 
or Penſion, being” forhotidny SaFþ of years under 3 1, 
rebating or Gonnting geahs E + r the rate of 6 per 

Keedy —_ 


Ir: t cj2120E Of 


The: uſe of cho Tableeaninuc | _ M 
Quefttont, 


, # 


; - What #n.41Zeafe of 25 Jt peri Annu parable. yearly, 
WJ 


and to covinteat years, worth 31s 
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ſhall find x1 hi, 6 , 34.1 bi Then _ vo the Fe 
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years to be' paid yearly, 5” yore 
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Rule of Alligation. 


hath its name inding, tying, Or uniting 

miany particulars in one Afaſs or Sum, the na- 

tire of it will be underſtood in working ſome Luc- 
frions, Or Examples, Sg 
Leſtion 


The 


12h The Rule of,” Afligatton. 
+ ag Lueſtion x. : £ | 

4 Corn Maſter would mix 4 forts of grains together, 
viz. Wheat mt s. the buſhel , Wheat - 28. 64. the 
buſhel; Rie at 3 $: the buſhel, gud Barley at 48. 8 d. 
the buſhel ; ſo as to make 15.quarters in all, to be ſold 
at 3 8. 6d. the buſhel; How mach maſt he take of each? 

£T Place them as in the Mar- 

— 4: | ginc, ſo-as-egreaterand leſſer 

nmm_ 4 14 may-Kill-be together , as 43, 

with 23 and 4 with 2, and place 

32 the price required by it ſelf to- 

| | wards the feft hand , as here 

—5 | 2 | yoiiſee 34; thenin a ſeperated 

Column, note the difference be- 

tween the price of a buſhel of 

--—— every one particular given,and 

2+ — that required , as 

the difference betwixt 45 and 

3: is x ,; Which muſt nor beplaced againſt 4 , but a- 

gainſt that number linked with 4 4; that is , againſt 

2:, and ſo muſt alk rhe differences be ordered; as is 
caſic tobe ſeen in the Matgine : then 

THE RULE. 

Miilriply the whol: Maſs to be "made, by any particu- 
lar difference ; and divide the produtt by the ſum of all 
the differences, the quotient ſhall be the jult quantity of 
that particular kind , whoſe price ſtandeth rain the 
difference youmrouZtt with, ps 


' Example 
.- Firſt xurn the quarters.into buſhels , by ſaying 3 
times 15. is 120, then for the quantity of the firſt 


ſort at.4.*: multiply 120 by £, the product is 100, 


which divided by 2 £, the quotientis 3y 5; _ 
NY 
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of that ſort at 4 s. 64. and working io for every of 
the other ; they will be found to be thus 


At 45.6 4. 
Ar 45. 2T 17 
4 At 35.6 d. 2T x7( buſhels, 
? Atz 5s. 8 4d. 42 1 


In all 120 


Now to prove this right ; Firſt , multiply the 
whole Maſs 1x20 buſhels , by the defired price 3 + 5. 
omitting the denominations, the ſum is 420 5. 


Then ſecondly , multiply 38 ,5by 4 £; it is, 

| I5877 
And 21 ,+ by 4, it produces 84 £2 
And 21 ,+ by 3; it makes 63.2 
And 42 ,* by 2 +, is Iz 


— 


; In all 4 2 © 


And ſo much all ſhould be worth in ſhillings. 
And therefore the queſtion is rightly reſolved. 


Lneftion 2. 


One hath 6 ſorts of Fraits at ſeveral prices; Dates at 
28. Almonds at 2 8. 4 d. Carrants at xo d. —_— Fd. 
Prunes at 4d. and Figs at 3 d. the pound ; and would take 
of every ſort ſome to make a mixed quantity of 301. weight 
16 ſell one with acother for 9 d, the pound, how much muſt 
he take of each? | | 


Having 
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—— 16] 5 bers and ther differencey, 
—— 10] 4 and the ſum of thoſe dif- 


b 2 - . ferences diſtinctly as hath 
39 been ſhewed before , and 


5; F may be ſeen by the Figure 
4 7 inthe Margine; the Work 
- 315 #t evermore like that in 


the former queſtion. $o 
| Sum 38 38 is the firſt number in the 
| | Golden Rule; 26, the e- 
torid (Which that ir may not be forgotten , may be 
ſer at the right ſide of the figure) and every. parti- 
cular difference ,. as 6, 5, 4, &c. isthethird in the 
Rule, tobe repeated till all the differences have been 
employed. - .- | 
; o , multiplied by 6 , produceth 80, which gi- 
vided by 38, the quotient is 445 of a pound weight; 
andſo much muſt be taken of Dates, .at 24d. 
Secondly , 5 times 3ois 150, whichdivided by 3g, 
the quorient is 3 33 for Almonds. And working after 
the ſame manner with 4, 7, 7, 15 , their reſpective 
quantiticswill be found to be theſe ; 


| 


pounds 38th. parts 
Dates 4, 28 
Almonas 3, 36 
Currants 3Z,:. 6 
Raiſins ©, 30. 
Prunes F, 20 
Figgs II, 32 


in all 26 152. 


That is 26: 1:2, and the reduCtion of the fraction 
will make it 30, as it ought to be, and by compa- 
ring 


16] 6 Having placed the Num | 
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ring the prices of theſe particulars added , with the 


.priceof 304:. weight, ar 9 4. per 1. weight , which 


makes 470 4. this may be proved like the former. 
Bur that the Reader may be perfect init, Iwilldo 
it herealſo as followeth : 
Say firſt, 24 times 4 is 96, and 24 times 28 is 672 : 
forthe firſt ſer rhem thus ; 96, 672 


And 16 times 3 is 48] | 
and x6 times 36 1s 576 48> 70 


And 10 times 3 Is 39, P « 
and 10 tlaves 6 60 ' 39, 69 
And 5 times 30 is 150 00, 150 
And 4 times F is20, «2 l 
and 4 times 2015 8 | jp 20, 89 
Laſtly, z times IT is 33-d | p 
and 3 times 33 is 96 33» 9 


In all 227; 1634 


| Now this 1634 being the ſum of the Numeritors 
of Fraftions, whoſe cothmori Denominator is 38, 
muſt be divided by 38, arid the quotient will be 43, 
which added to the whole number 227 ; the ſum 13 
270. And ſo.much is 39 multiplied by 9g, which 
ſhews the work to be right. | 
The Combination or linking of Numbers may be 
varied at pleaſare , as whereas abovellinked 24 and 
3, alſo 36 with 4, and 1o with 3 ; it might have 
been 24 with 5, and 16 with 4, and to with 3. Or 
24 with4; and 16with 3, and 10 with 4, of which 
diverſity of linking would follow diverſity of ſoluti- 
ons, bur all true, as the Reader may eaſily prove 
by himſelf, | : | 
Likewiſe, if the Numbers to be linked were 3; 
ſ, 7, or any gd Numbers, oneof them may be 
K linked 
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linked to two ſeverally, to make the work eyey. | 


Example. 3. 

If the Numbers were 2x2, 10, 8, 6, and 4, and the 
mean or common price re, 
7" wF | F quired were g, you might firſt 
| 1", T2] 3] link them as you ſee here, 
—_ oy taking 12 twice , or elſe you 
ts] might take any 'other twice 
: as you ſhall like; and fo the 
| g work will be every way 
| wit 6 T1 right, though not the ſame; 
= 3] if the differences be rightly 
4+'4" ſeroff, and orderly uſed, 

as is taught before in the firſt queſtion. 


Lueſtion 3. 


"A Gold mith wonld mix 3 ſorts of Silver, A. B.C. 
4 is 10 'd. weight better ; B. 7 d. woeg ht barter; and 
4 d. weight , aſa to make an _— gol. weight, 
WA ſhould be in fineneſs 84. weight better : How mul 
muſt be taken of each ? 


| 20[4 
Set them 
—— 20/1] theirdifferen- 

ces, and the 
Fo ſumof their 


differences,as 
7 |2 in the Mar- 
| gin, 
| [ COEME:; 4 þ 4 
oy 
x, Then 


= > A. © 2h. 


Then 
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i. Then firſt 5o multiplied by 4 is 2 = 
and divided by 9 , the quotient is "= 
2. 5O multiplied by 2, To0 
and divided by 9 , the quotient is Wb 2 
3. FO multiplied by 2, 100 
and Wivided by 9 , the quoricht is = 
4 And again; the ſame 100 

. =o 

In all 500 


Which is equal to go, the quantity required. 
Now the firſt Fraction multiplied by 10 , ( omit- 


ting the Denominator ) is 2000 
The ſecond alſo by 10 gives foo 
The third by 7 makes 700 
The laſt by 4 makes 40 0 

In all 3600 


That is, 4£32; which is equal to 400, and if the 
whole Ingot 5o , be multiplied by the berterneſs re- 
quired ; namely, by 8, they ſhall produce 400 alſo: 
So this is proved. 

In every Alligation,; or linking of rwo numbers; 
this is evident; that if the ſurh of thenumbers linked 
be greater than the mean number required taken ſo 
many times as there are numbers to be linked , the 
queltion would be abſurd; and the reſolution there- 
of impoſſible. And chis ſhall ſerve for the Rule of 
Alligation, K 2 The 
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 'The Rule of Falſe Poſition, 


®T His Rule ſerves to reſolve Queſtions , whichare 
'= not preſently fit for the Golden Rale; and there- 
fore inſtead of the true Number which is ſought : 
Suppoſe any number great or ſinall, and make trial 
of it, whether it reſolve the Queſtion without any 


errot ; if {o, it is the true number : if not, note 


what error is at theend of the work ,- and whether 
that error be tos wwnch , or too littl: ; if too much , 
mark it thus «, bur if roo little; thus — 


Then ſuppoſe again another Number, (it imports 


not whether it be nearer or further off ) and try as 
before, and mark that error alſo with Þ or —,accor- 
ding as you find it to be, either more or leſs. 

And then this 1s 


THE RULE. 


Multiply the firſt Poſition by the ſecond Error , and 
the ſccond Poſition by the firſt Error, and ( if the er- 
rors be both + or both —) SubſtraCt che leſſer produtt 
from the greater , and keep the remain for a Dividend, 
and the difference of the errors for the Diviſor ; the que- 
tient of that diviſion is the true Number requ-rcd. 

But if the errors be one »Þ, the other — , then the (um 
of the produtt added together muſt be the Dividend: 
and the ſum of the Errors., the Diviſor ; the reſt of 
the work is the ſame as before. 


LDueſtion. I. 


A man is to drive 48 young Turkies 40 miles,and fot 
every 


ef 


- 
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every Turky which comes alive to the endof the Fowrmeys 
he is to receive 3 d. but for every one which dies by the 
way , b: is to pay 6d. At the end he recefyed72 d Ho 
many died by the way? | 


Let the firſt ſuppoſition be 
That by the way there died 20 
For them he was to pay 120 4d. and for 
28 which lived, he was toreceive 84 d, 


ſohe paid more than he received 2464 
and hould have got clear. 72 4d. 
| Add x08 
Whereof the firſt error is —-108 
Let the ſecond ſuppoſition be =— 


For theſe he paid 60 4. and for the reſt he recei- 
ved 114 d. thedifference is.54, and ſhould be 72 : fo 


the ſecond error is — 18 
Now 20 multiplyed by 18, produceth 360 
and 10 by ro8 produceth Io80 


and the difference is 720 for the Dividend, likewiſe 
the difference of the errors is 9o for the Diviſor, and 
the quotient is 8, which is the true Number of thoſe 
heloit by the way : As may be proved by tryal, 


Lreſtion 3, 

If it were required to make up a poxnd Sterling of 
Shillings and Groats only; and ſo as the number of 
Groats may be to the number of Shillings, as 7 tO I; 
How many Shillinzs muſt there be ? 

Firſt, ſuppoſe the Shillings os, 4 
then the Groats muſt be equal to 16 5. | 
that is 48 Groats; but the Shillings 
taken 7 rimes are 28, to which 
48 ſhould be equal, bur is *+ 20 

K 3 S:condly, 
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Secandly, ſuppoſe the Shillings 2 
then the Groars (making 18 5s.) are 25 | 
Which ſhould be equal to 7'times 2, but is »&« ye 

Multiply 4 by 40, produCtis 160, then | 


Multiply 2 by 20, the produtt is 4o, which taken 


from 160, reſts for the Dividend I20 
And the ditterence of errors is 20 
Laſtly , x20 divided by 20, the quotient is 6 
The number of ſhillings therefore is * 6 
And the number'of groats is 42 


Bur as7 to'1, ſois6 times 7 which is 42, to 6 times 
1, Which is 6 : fo the work is done. | 


Lueſtion 3. 

If there be 4 ſeveral weights , 'A. B. C. D. of which 
D, us 24 ounces, and C. is double to B. and'tripl: to A, 
find D. witht + ice A. 15 double to C. and quadruple foB. 
How much d3th every one of theſe Weights weigh ? 

Firſt , ſuppoſe A. to be : 8 
then D; with twice A. is 24, and 16, that is 4o, 
of which C. being the half is 20, and B go: 

-" Now thrice A. 1s 24, to which C. ſhould be equal, 
but 1s \ we — 4 
- Secondly , let A. be ſuppoſed 4 
then D; more, twice A. is 32, and C. 16, 
andB. is 8, but thrice A. 1s x2, to which 16 
ſhould be'equal, bur is © —4 
* Then 8 mu'tiplied by 4, gives 32, and 4 by 4, 
produceth 16: both theſe Products give 48 for 
the Divid nd: and' the ſum of the errors (becauſe 
the firit is — ; the other) giyes 8 for the Diviſor, 
and the quotient will be 6, to which A. is equal, and 
twice A. more D. is 36,'of which C. being half is 18, 
and B. is 9, and thrice A. is equal troC. namely 18,and 
all right. -. X | 

.- Whereas the firſt error is equal hexe to the ſecond, 

\ Tl it 


 . 
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is follows that the Poſitions were equally falſe ; and 
therefore their difference which is 4, being parted in- 
totwo equal parts, 2 and 2, if 2 be taken from 8, the 
| remain 1s the true number 6, or if 2 be added to 4, 
(which was the ſecond poſition ) the ſum will be al- 
ſo 6. | 
| And further, whenſoever the errors be one 4, the 
other --, though they. be not equal ; yer then if the 
difference between the poſitions be parted into two 
' parts, which are in proportion one to another, as the 
rwoerrors are one to another reſpectively : then if 
; the firſt part be taken from the firſt poſition / if thar 

be the- greater) or add to it (if jt be the leſs )' the 

ſame number required is thereby had. 

As, letthe laſt queſtion be reſumed , 


, And let the firſt pofirion for A. bE ; 15 
c Then the firſt error will be —18 
Then let the ſecond poſition be I - 

And ſo the ſecond error will be 6 


And the difference of paſition is I 2 

Which divided into twoparts 9 and 3, which have 
that proportion one to another ag have the errors 18 
and 6, then if the firſt part 9 , be taken fram the 
firſt poſition x5 , there remains the true Number 6. 
Or elſe if the ſecond part 3 , be added to the ſecond 
poſition 3 : thereby alſq is made the true number 6. 
| The way of parting x2 (or any other) into two 
4 parts proportional with the errors, is eaſily done by 
L the Golden Rule; thus : | 


e As theſum of the errors 24 , 

r, 1s to the citterence of polition 123 , 
d S01s the greater error 18, | 

, to the greater part required , -namely 9g. 
d 


Many other queſtions are in other Books exem- 
; I Plificd and wrought by this Rule ; but ſecing lintend 
. | K 4 not 
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not to write a great Book; and alſo becauſe fome 
of thoſe queſtions may be reſolved without this Rule, 
om add rio more : onely mention one of thoſe que- 
If there be a Ciſtern with 4 Cocks, which kolds 
8 Barrels of Water , and the firſt cock will run it all 
out in 6 hours, the ſecondin 4, the thirdin 3, and 
the laſt in 2 hours : in what time ſhall all of them 
run it out ? oY | 


If the firſt in 6 hours run 8 
the ſecond in the ſame time would run I 2 
the third POO "2 
the laſt : 2 4 

” In all 60 


7 


- Then ſay, if 60 require 6, whats ? 
The anſwer 4, that is + of an hour., in which 
time all the 4 Cocks together would run out all the 
8 Barrels of water. ext | | 


— 


——— —— 
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'F Bis is the moſt uncertain, and unneceſſary Rule in 

*- Arithmetick ; being ſeldome uſed exceptin ſport- 

ing queſtions to puzzle young beginnners , -with eg- 

fie problems: ſuch as follow. © [IGG 
S Lneſtions x, 

A Caterer bowoht 8 birds of two ſorts, as Geeſe and 
Hens for 20 8. the Geeſe c9 4 8. a piece , the Hens 28. 
4 pucce ; How many did he buy of each ſort, © | 
—_—- : : Es This 
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his 
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This way be done by the Rule of Falſe; and alſo 
thus : multiply the whole number 8, into' the leaſt 
price 21 it producerth x6, which taken from the whole 
price 20, reſts 4 for a Dividend; which divided by 
2, which is the difference of the particular prices, 
the quotient 18 2 , for the number of Geeſe , and 6 
muſt be for the Hens : the proof is eaſie. 


Leſt ion 2, 


If 21 Perſons, Men, Women, and Chileren, ſpeyd 
a6 ſnillings ; ſo that every Man pays 2 8. every Woman 
x 5, ev:zry Child 6d. How many is there of each ſort. 


THE RULE. 


A the number of Perſons bf the leaſt expence, 
and take the produtt of it from the whole expence , the 
reſt ſhall be the Dividend ; which divided by the differ- 
ence betwixt the greateſt axd leaſt particular expences : 
the quotient is a Number , which the Number of men 
(or they which ſpend moſt) comes near to; but cennot ex- 
ceed: or if the ſaid Dividend be divided by the fum of 
the greateſt and leaſt expences, the quotient is a Num- 
ber, then which the Number of men (or thoſe which ſpend 
mot) cannot be much leſs.. TU 


So here at multiplied by 64. that is, by 3, the pro- 
duct is xo Z, which taken from 26, reſts x53, for 
the Dividend : and then taking from 2, reſts r 5 for 
the Diviſor , and the quotient 1543}, which 1s ſome- 
thing more than 19; the number.of Men therefore 
muſt be but 9, 

Then turn the Dividend, and the DivitoFach into 
whole Numbers, by-multiplying them by the com- 
mon Denorninator 2, ſo they reduced will be 3x and 
3, as before isto be ſeen in the quotient. = 

Multiply the Divsſfor 3, by 9, (which is the m_ 

r 
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berof Men) the product is 37, which taken from zr, 
(which is the reduced Dividend) the remain is 4, for 
the Number of Women; and the C4i{qren muſt be 8, 


Example x. 
9 Men at 2 s. cach 18 z. 
4 Women at x s. cach 4 
8 Children ar 64. cach 4 
Inall2x In all 26 


But the number of men may be alſb 8, which 
multiplied by the reduced Di viſor z ; produtti 24, 
which taken from 3x , the remain. is 7 for the Wo- 
men ; and then the Cnildren muſt be 6. | 


. Example 2. 


$ Men at 2 s. each 16 
7 Women at x 5s. each " 
6 Children at 6 & each 3 


- Inall 2x In all 26 


Or the number of Men may be 7, «which multi- 
plyed by 3, produceth 2x , which taken from 3x. 
remains 10 for the Women, and 4 Children, 


Example 3. 
2 Men at 2s. each © 144. 
10 Women at Is. cach'” T0 
4 Children at 6 d, each 2 
Inall 2x In all 26 


So is already ſeen 3 various ſolutions of thisque- 
ſtion , which makes this Rule the leſs to be regapges 
ut 
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But further, the number of Men may be 10, and not 
more, forif you put them x2 , that multiplyed by 3 

roduceth 33, which is greater than 31, from whictl 
it ſhould be raken , but I ſay it may be ro, andrhen 
there is only one Woman, and five Children: this 
confirms the former part of the Rule. 

Now for the later part, if the Uividend 3x bedi- 
vided by the ſum of the two extream expences ( re- 
duced by doubling as the Dividendis) 4, the quoti- 
ent will be 974. And the Men may he 7, as hath been 
ſhewed ; bur they may be alſo but 6, and fewer 
h they cannot be: as 6 Meh, x3 Women, and 2 Chil- 
p dren; for if you put them 5, that multiplied by 3 , 
= produceth x5 , which taken from 3x , there remains 
16for the Women, and ſo there ſhould benoChildren: 
which is. contrary. to the ſuppoſition. 

And further , becauſe = quotient was 72, the 
number of Men mighr be ſo, if pure Arithmerical 
diviſion be only regarded : and then the Women 
alſo are in number 73, and the Children 5 4}, as may 
eaſily be tryed ; I need not exemplifie ir. 

Herron 2. 
If there be an PE —-4 of _ |. per. Annum zo 30 
£ perſons : ſame. Clerks, [ome Meſſengers , and [ome Door- 
* Wipers, at 61. each Clerk,, 4o |. cach Meſenger and 
_ each Doar-keeper ; How many muſt there be of each 
ort ? 

Multiply (according to the Rule) 30 by-29 , the 
product is 600, Which taken from 90o, remains 300 
for the Dividend ; and 60 want 20., that is 4o, for 
the Diviſor : and the quotient is 7 4 , and more the 
Clerks cannot be z Alſo divide by 69 more, that 
is 80 , quotient is 34, and much fewer the Clerks 

cannot be. | 
| Not to ſtand upon the Fractions ( in this caſe 'of 
dividing me 1) the Clerks may be 7 , 6, 5,4 3: ang 
the 


7 
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the Meſſengers 1, 3,' 5,7, Or 9, and the Door- 
keepers 22, 21, 20, 19, OF 18, that the Clerks can. 
not' (in whole numbers) be more than 7 , orleſs than 
3 , may thus be proved; Firlt, let thembe8, then 
8 times 40 is 320, which is more than 300, out of 
which it ſhould; be taken : Secondly, let them be 2, 
then 2 times 40 is 80 , out of 30G remains 220, 
which divided by 20, gives the quotient 17, for the 
Meſſengers ;' ſo the Clerks and Meſſengers being x3, 
the. remain thereofto 30, namely 17, ' muſt be Door- 
keepers, : | | 


but, | 
2 Clerks at 60 l. each I2ot, 
'1 x Meſſengers at 4ol. each" 480 
1 7 Door-keepers at 20 l. each '3 40 


— — — 


In all 3 o' + Inall 940 

. Which is 4Þ /, too much , therefore the Clerks 
cannot be two, 

Note... 


It may be asked, why the remain 220 ſhould he 
divided by ao: whereas the like remain in the for- 
mer-Example, natnely, 16, was raken( without any 
divhon)) abſolutely for the number of Women; or 
middle number ? I anſwer, although the greateſt or 
firſt Number being-found , ( as hereto be 2) the re- 
ſidue of: 2 to 30 might be rightly parted into two fit 
parts in:/the ſame-manner as the'firit queſtion of this 
Rule wag refolved, orclſe by the Ruke of Falſe :: yet 
to give Trther ſatisfaction , the cauſe of this is , the 
difterence betwixt the” two-leffer expences ,- was 
there 2, which (before the diviſion was reduced to 1, 
which neither multiplies nor divides any Number, but 


teaves it the ſame-: whereas , inthis laſt , the middle 


Expence 


Sy t-, ——- 
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expence (or exhibition) being 404 and the leaſt 20, 
the difference of them was 20, by which dividing 


the Remain of the laſt ſubſtraction * the qiibricnt is 
ever the Number of the middle perſons. Whict; may 
ſerve as an addition to the Rule ; where the ſorts 
things are but three. 


; eſt 19n 4- : 

If thre be 10 perſons of four ſeveral Countries, Eng- 
liſh, French, Dutch and Spaniſh, t> p4y 4 Debr of i 000 1. 
So that every Engliſh Man payes 5 0 |. every French Man 
90 |. every Dutch Man 130 |. and every Spaniard i501. 
How many is there of each ? | 

The Dividend(according to the former Rule)is 500, 

Now to make the Diviſor, take his ſum that pays 
leaſt (namely 50) out of each of the othet three 150, 
139, and 70,and the Remains will be 100,/80,and 20! 

Add the firſt and laſt for the Diviſor, it is 120. 

And the quotient will be4,3, and the Spaniards 
cannot be more, 

Secondiy , add the firſt and ſecond together for the 
Diviſor , it is 180, andthe quotient is 2 33, andthe 
Spaniards cannor be leſs. 

Imean , they cannot be much more than 4, or 
leſs than 2 : and therefore, ſeeing any one ſolution 
will ſerve , letthem be 3 , and by that multiply 100, 
and take the produdt out of goo, there remains 200 
fora ſecond Dividend, which divided by (the ſecond 
remain ) 80, the quotient is 23: therefore Dutch- 
men are 2 ; which multiplied by 80, make x60, take 
that out of 200,there remains 4o for a third Dividend: 
which divided by ( the third remain) 20, the,quotient + 
is 2 for the French Men alſo; and confequently the 
Engliſh muſt be 3, becauſe all of themare xo ; Bur the 
Spaniards may be alto 4 or 2, 


Exampl: 


26 
{F* % 
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Example. 
4 Spaniards at 150 /. cacti 606 
x Dutchthan at t 306.1; I30 


2 Frenchman at 70 f. 26 
4 Engliſh at 5o {. cach £ 00 


Io In afl 1000 
2 Spaniards at rol. each 300 
3 Dutch at 130 /. cach 390 


French at 70 /. each 210 
2 Englifh ar 5o /. each Ioo 
to In all 1000 

The reaſon why the Spantards and Engliſh , as alſo 
the Dutch and French are equal in number, is becauſe 
their payments ditter equally from x00 , which is the 
mean ſum with which xo men fhould pay 1000 /. 
and making it ſo; this queſtion, and many other of 
this nature, may be anſwered by the Rule of Alliza- 
ton: thus, y 

| If 160 give To; what 

——— . | 50? Anſwer is 3,5, 
2 (that is in this caſe 3) 
3 for the Spaniards , and 
to as many for the En- 
| gliſh; becauſe their re- 
390] fpetivedifferencesfrom 
Fo 100, the one 5o more; 
the Engliſh go leſs, are 

| 166 equal. 

And alſo; becauſe the other two differences 30 and 
36 are equal ; the Number of the French is equal to 
the number of the Dutch. 

But both thoſe numbers together are 4 , rogues 

| 3 opa- 
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3 Spaniards, and 3 Engliſh, taken out of 10, the re- 
main muſt be 4. 

Wherefore the number of the French is 2, and 
the Dutch allo are 2. 


Or thus ; 


Accounting the men 30 
in the ſame order, as 


50 
defore. | 

If 260 require 10, 100 9 
what 30? | 


Anſwer is x$$2, (that | —_— | 


is, in this caſe 2) for | 39 
the Spaniards, and con- — 
ſequently 2 Engliſh ; 169 


and therefore the French and Dutch each 3. 

But where any one of the particular ſums is e- 
qual to the mean ſum, there this cannot ſa well be 
done by Alligation. 


Examplc. 


If one ſhould buy 12 Loaves of Bread for 12 pence, 

ſo that ſome might be two peny, ſome peny, ſome half- 

y , and ſome farthing Loaves: and it be requiredro 
now how many he muſt buy of each ? 

Then becauſe of x2 loaves for x2 pence, the mean 
price is x, bur one of the particulars being alſo 1, 
there ſhould beno peny loaves, becauſe there is no 
difference betwixt the mean price, and a pevy- 


|Bur it may be found by the Rule of Ceres and Vir- 
Lmam, to be cither 


4 Two 


Extraftion of Roots. 


4 Two peny loaves 8 pence 
2 Peny loaves 2 pence 
2 Half-peny loaves x peny 
4 Farthing loaves x peny 


To———— 


In all x2 loaves, In all x2 pence, 


Or clle 3 


3 Two peny loaves 
4 Peny loaves 

3 Half-peny loaves 
2 Farthing loaves 


In all 12 In all 12 


* "m_ . . . . - 
fs 5 ; "_ % 
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Extraction of Roots: 


Nd firſt for the SSU ARE ROOT, thatis, 
| a ſquare Number being given, to-find the Root 
or ſide of it in a Number : which root or tide, being - 
mulriplied into it ſelf, muſt therefore produce that 
ſquare Number. | bl Apazet bs | 

The doing of this is ſhewed in (almoſt) all Books 
of Arithmetick ; andthe reaſon of it (in ſome) which 
is taken from the fourth proportien of the ſecond 


Book of Exclid: ; which ſaith, Sf 
If a right line be divided by chance; the ſquares mad: 
of the parts, together with the Rettan,le made of the 


parts twice, is equal to the ſquare of the whole. 
Example. 
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A | : 7 bs” B 
_— I5 | F 
2 Ra; 
is | 
L 209; & A 
225 o 
ww 
® | 
C R D 


Let the line A B, bedivided by chance in the point 
E, itis manifeſt that the ſquare of AB, that is 10 fav, 
the ſquare ABDC, is equal to the ſquare-of LO, 
thatis of A E, and to the ſquare of EB, andtorttie 
tworeCtangle figures A O and DO, that is the reftan- 
gleAO (which is made of the parts AE, andBE) 
ice; according tothe Propoſition, 

Now let AB, be ſuppoſed 20, AE x5, andBE g. 

"> WM Then the ſquare of AB, (which is made by mul- 


mw tiplying the root 40 -into it ſeJf) is equal to 400, 
ki And the ſquare AE, that is, x5 times x5, is equal 
yy | 225 

= And the ſquareof BE is times 5 2 F 


And the rectangle AO, F times IF 75 

1 And the reftangle DO, F times x5 T2 
fnall 400 

which 1s equal to the ſquare of AB, as before. 


pu L Tt 


+ 
» 
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If therefore a fquare number as 334084 be given 
to have the root extracted : firſt, make a point over 
4, (the place of Unity) and another over o, the ſ- 
cond figure fromit; and ſo to another over 3, the ſe. 


cond figure from o, towards the left hand , 


obſerving 


the like order ſtill, . if there were more ſeconda- 
ry figures , point themall as in the Margine. 


Then look at the figures under the 334084 


firſt point towards the left hand which 25 


are 33, and take the greateſt ſquare 
root of them, which is 5, (for 6times 
G is 36)and ſay 5 times F is 25, which 


take out of 33 , there remains. :.. o84084 


Then multlply the Root 5 by 20, it 
gives Ioofor a Diviſor ;andthe Dividend 
is 840, namely, the figures which reach 
ro the next point , and fo the quoticnt 
might be 8; but muſt be but 9, becauſe 


the;ſquare of the quotient , being now. : 


49, muſt (together with 7 times the Di- 
viſor) be taken out of 849, ' 

And the remainder will be 

Add this laſt quotient 59, being put to 


the former quotient 5 , after the man-, 


ner uſed in plain Diviſion, it will be 57, 


which multiplied ſtill by 20 , the pro- - 


duct is 1140 for a new Diviſor, and the 
Dividend ( becauſe there remains but 
one point) is all rhe figures 9184. 


And the quotient can be but 8; and 
muſt be ſo much;for 8 times 1140 15 9120 
and 8 times 8 1s 6 


—_— —— 


In all 9184 


009184 
9184 


©0009 


Which taken out of the remain 9184 , there now 


remains 


He 
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remains nothing : w.hich ſhews the uare 334084 
is juſtly reſolved, and putting the laſt quotient 8 to 
the two former, 5 ard 5, the whole will be 578 , 
e- MW which is the true Root required. 

ng And the parts of it, af they be 3, are oo, 70, 
a- and8. Orif buttwo 570and 8. And the truth may 
be either way proved,by adding the ſquares andtwice 
the retangles of the parts ; for the ſum of them ſhall 
beequal ro the whole ſquare 334084, as hath been 
ſhewed before. 

It is ever certain that there ſhall be as many figures, 
or places of figures in the root, as there are points 
in the ſquare , ordered as before. 

And by reading this little ſeriouſly, may any one be 
able to find the root of any other ſquare whatſoever : 
the firſt operation in all being to rake the greateſt 
ſquare contained under that point next theleft hand, 
and put the Root thereof for the firſt figure in a quo. 
tient, 

The Secondary operation, mult be repeated fo of- 
ten as there are remaining points; as hath been plain- 
ly ſhewed in the fore-going Example. 

{ will therefore add nomore , bur give you two o- 
ther ſquares , and their.roots, leaving the Reader io 
extract them himſelf; 


* 


Soif there were given the ſquare 8836 

The roor of it according to farmer practice may 
be found to be 94 

Orlet there be given the ſquare I 5 2 27 F 6 


The root of that will :234. 
Here followeth a Table of Roots and 
their Squares from 1 to 1000, 


L 2 A 
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1 Cent, x Cent. x Cent. 
R. | Square | R. | Square | R. | Square 
I I 3TI 961 GI 3721 
2 4 32 | To24 | 62 | 3844 
2 9 33 | x08g9 | 63 | 3969 
4 16 34 | 1156 64 | 49296 
F | 25 | 35 | T2235 | of | 4235 
6 36 36 | 1296 66 | 4356 
7 49 37 | 1369 | 67 | 4499 
8 64 28 | 1444 | 68 | 4624 
9 8r 39 | IF2I 69 | 4761 
10 | 100 40 | I6oo | 70 | 4900 
IT | 121 4T j 1681 7x | Fogr 
I2 | 144 42 1704 72 | 5184 
ng | 2x09 . | 43 | 3549 | 73. | 3398 
:14 | 196 44 | 1936 | 74 | 5476 
IF | 225 45 | 2025 | 75 | S625 
'x6 | 256 46 | 2116 | 76 | 5776 
17 | 289 47 | 2209 | 77 | 5929 
18 | 324 | 48 | 2304 | 78 | 6084 
I9 | 361 49 | 2491 79 | 6241 
20 | 490 Fo | 2500 | 8 | 6400 
2T | 44T Fi | 260x | 8r | 6561 
22 484 2 | 2704 | 82 | 6724 
23 | 529 53 | 2809 | 83 | 6889 
24 | 576 | 54 | 2916 | 84 | 7056 
25 | 625 ſs | 3025 | of | 7225 
26 | 676 F6 | 3136 86 | 7396 
a7 | 729 57 3249 | 87 | 7569 
28 | 784 58 | 3364 | 88 | 7744 
29 | 841 59 | 3481 | 8g | 7921 
30 | goo 60 | 3600 ge | 8109 
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A Table of Square Roots. 


— 


x Cent. 


_ +. —— _ w———— 


— 


Square 
14641 
14684 
I5I29 
15376 
Ig625 
15876 
16129 
16284 
16641 
I6900 
I7I161 
17424 
I7689 
17956 
I8225 
18496 
18769 
19944 
19321 
I9600 
1988x 
20164 
20449 
20736 
21025 
21316 
21609 
21924 
22201 
225099 
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—— 
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2 Cent, | 2 Cent, 


2 Cent. | 


R. 
18x 
182 
183 


184 


1855 
186 
187 
188 
189 
I190 
I91 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 


Square 
32761 
33124 
33489 
33856 
34225 
34596 
34969 
35344 


35721 
36100 


36481 
36864 
37349 
37636 


238025 


38416 
38-09 
39204 


' -3960T 


40000 
40401 
40804 
41209 
41616 
4202F 
42436 
42849 
43264 
43681 
44100 


| 


Square 
44521 
44944 
45369 
45795 
46225 
46656 
47089 
47524 
47961 
48400 
48841 
49284 
49729 
F0176 
Ffo62s 
F1076 
1529 
51984 
F2441 
52900 
53361 
535324 
54289 
4756 
FF225F 
55696 
F6169 
56644 
F712T 
5 8600 


269 
270 


Squar 
F807! 
58564 
$9049 
59536 
60025 
6og16 
61009 
61504 
G2001l 
62500 
63 col 
635% 
64009 
64516 
6502) 
65 536 
66045 
66564 
67081 


| 67600 


68121 
6864 
69169 
69696 
7022! 
7075 
7125 
719% 
72361 
7290 
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A Table of Square Roots: Io 


2 Cent. 


R. 

271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 


294 
295 
296 
297 
298 


Zynars 
73441 
73984 
74529 


. 75076 


75625 
76176 
70729 
77284 
77841 

78400 
28961 

79524 
80089 
80656 
g1225 

81796 
82369 
82944 
83521 
84100 
$4681 
85264 
85849 
86436 
87025 
87616 
88309 
88804 
89401 
90000 


I02400 
I0304tk 
I03684 
104329 
194976 


————— 


3 Cent. 


Square 
Io956! 
110224 
Ixo889 
| ITx5F6 
I12225 
112896 
I13569 
114244 
IT492L 
115600 
11628L 
I16964 
117649 
118336 
I 19025 
119716 
120409 
121104 
12180TC 
122500 
12320T 
123904 
12.4609 
125316 
126025 
126736 
127442 
128164 
128881 
129600 


C——— i. — — — — ——— ——— _—_ 


R. (Tquire 

36T [1130321 
362 | 131044 
363 | 131769 
354 | 132496 
365 | £33225 
366 | 133956 
367 | 134689 
368 | 135424 
369 | 136161 
372 | 1369co 
371 | 137641 
372 | 138384 
373 139129 
374 | 139876 
373 | 140625 
376 | 141376 
377 | 142129 
378 | 142884 
379 | 143641 
380 | 144409 
38r | x45161 
3352 | 145924 
3383 | 146689 
384 | 147456 
235 | 148225 
236 | 148996 
387 | 149769 
358 | 1509544 
389 | 151321 


399 I52L00 


4 


——_—CC_—— 


4 Cent | 4 Cent. 

R, | Square | R.. | Square 
391 | 153881 | ar | 19724 
392 | 153664 | 422 | 17808, 
393 | 154449 | 423 | 178949 
394 | 155236 | 424 | 179776 
395 | 156225 | 425 | 18063; 
396 .| 156816 | 426 | 181456 
397 | 157609 | 427 | 182329 
398 | 158404 | 428 | 18318, 
399 | 159201 | 429 | 1840q 
420 | 160000 | 430 | 18490 
4ol | 160801 | 4zr | 185761 
402 | 161604 432 18662, 
493 | 162409 ) 4433 | 1874 
494 | 163216 | 434 | 188356 
405 | 164025 | 435 | 18922 
406 | 164836 | 436 | I900g6 
497 | 165649 | 437 | 19996g 
498 | 166464 | 438 | 191844 
409 | 167281 | 439 | 192721 
410 | 163100 | 440 | 19360 
411 , 168921 | ,4r | 19448 
412 | 169744 | 442 | 195364 
413 | 170569 | 443 | 196249 
414 | 171306 | 444 | 197136 
415 | 172azy | 445 | 198035 
416 | 173056 | 446 | 198916 
417 | 173889 | 447 | 19989 
418 | 174724 | 448 | 2007% 
419 | 175561 | 449 | 201601 
420 ' 376400 | 45e | 202500 


A Table of Square Roots. 


FS 
4 Cent, F Cent. 5 Cent, 

R. | Square R, | Square R, | Square 
45t | 20340T | 481 | 231361 | eII | 261121 
452 | 294394 | 482 | 232324 | FI2 | 262144 
453 | 205209 | 483 | 233289 | 13 | 263169 
454 | 206116 | 484 | 234256 | Fl4 | 264196 
455 | 207925 | 485 | 235225 | 55 |! 265225 
455 | 207936 | 486 | 236196 | F16 | 266256 
457 | 208849 | 487 | 237169 | 517 \ 267289 
458 | 209764 | 488 | 238144 | 518 | 268324 
459 | 210681 | 489 | 239121 519 | 26636x 
460 | 211600 | 490 | 240100 | 520 | 270400 
q61 | 212521 | 491 | 24108TI | gar |; 271441 
492 | 213444 | 492 |\ 242064 | 522 | 272484 
453 | 214369 | 493 | 243049 | 523 | 273529 
454 | 215296 | 494 | 244036 | F524 | 274576 
465 | 216225 | 495 | 245025 /525 275625 
466 | 217156 | 496 '| 2460rs | 526 | 276676 
467 | 218089 | 497 | 247009 | 527 | 277729 
468 | 219024 by | 248004 | 528 | 278784 
469 | 219961 | 499 | 249001 | 529 | 279541 
479 | 220900 | Foo | 250000 | F530 | 28090@ 
471 | 221841 | For | 251oo! | 531 | 28196x 
472 | 222784 | 502 | 252004 | 532 | 283024 
473 | 223729 | 503 | 253009 | 533 | 28408g 
474 | 224676 | 504 | 254016 | 534 | 285156 
475 | 225625 | fog | 255025 | 535 | 286225 
476 | 226576 | 506 | 256036 | 536 | 287296 
477 | 227529 | 507 | 257049 | $37 | 288369 
478 | 228484 | 5o8 , 258064 | 538 | 289444 
| 229441 | Fo9 | 259081 F39 | 290F21 
230400 | Flo | 260100 | 540 | 291600 
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3 Cent. 4 Cent. | 4 Cent. 
jo gu:re R, | Square | R.. | Square 
(93032T | 391 | 153881 | 42x | 19924 

1331044 | 392 | 153664 | 422 17808, 
231769 | 393 | 154449 | 423 | 17892 
132496 | 294 | 155236 | 424 | 179776 
£33225 | 395 | 156925 | qzg I 80625 
| 133956 396 .| 156816 426 | 181476 
134689 | 397 | 157609 | 427 | 182329 
135424 | 398 | 158404 | 428 | 18318, 
136161 | 399 | 159201 | 429 184041 
1369co | goo | 160000 | 430 I 84909 
137641 | 4ot | 160801 | 4zr | 185761 
I38384 402 161604 18662, 
139129 | 403 | 162409 I 44: I 87489 
139876 |} 404 | 163216 188356 
140625 | 4og | 164025 189225 
141376 | 406 | 164836 6 | 190096 
I42129 | 4097 | 165649 I9996g 
142884 | 408 | 166464 8 | 191844 
143641 | 409 | 167281 192721 
144409 | 41o | 168100 193609 
145161 | 411 1 168921 194451 
145924 | 412 | 169744 195364 
146689 | 413 | 170569 I g6249 
147456 | 414 | 171306 197136 
148225 | 415 | 172225 I98025 
148996 | 416 | 173056 6 | 198916 
149769 | 417 | 173889 199809 
159544 1} 418 | 174724 2007% 
IFt321T | 4t9 | 175561 201601 
152Ico | 420 * 376400 202500 


A — 


A Table of Square Roots. Ig? 
4 Cent, F Cent. 5 Cent, 
Square Square R, | Square 
203401 231361 | gI1 | 261121 
204304 232324 | Fl2 262144 
205209 | 233289 | Flz | 263169 
206116 234255 | 514 | 264196 
207025 235225 | Fl5 ! 265225 
207936 | 236196 | F16 | 266256 
208849 237169 | 517 | 267289 
209764 | 238144, | 518 | 268324 
210681 239121 | 519 | 26636r 
211600 240100 |} 520 | 270400 
212521 24108 | c21r |; 271441 
213444 242064 | 522 | 272484 
214369 243049 | 523 | 273529 
215296 244036 | 524 | 274576 
216225 | 245025 |;F25 | 275625 
217156 'f 2460rg | 526 | 276676 
218089 24700hy | 527 | 277729 
219024 248004 \ 528 | 278784 
219961 | 24900T | 529 | 27954T 
220900 250000 | 530 | 28090a 
221841 25 001 | F31 | 28196x 
222784 252004 | 532 | 283024 
223729 25 3009 | 533 | 284089 
224676 254016 | 534 |} 285156 
225625 255025 | 535 | 286225 
226576 256036 | 536 | 287296 
227529 257049 | 537 | 288369 
| 228484 | 258064 | 538 | 289444 
229441 25908L | 539 | 290F21 
230490 260100 | 540 | 291600 
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A Table of Square Roots. 


— 


| Square 


292681 
293764 
294849 
295936 


297025 : 


298116 
299299 
300304 
301491 
3092500 
30360T 
394794 
395899 
306916 
308025 
309136 
310249 
311364 
312481 
313600 
314721I 
315344 
316969 
318096 
319225 
329356 


1439 
$226ny | 


323761 
324399 


NY 


F Cent. 


£99 
699 


Square 
326041 


327184 | 


328329 
329476 
330625 
331776 
332929 
3340984 
335241 
336490 
33756T 
338724 
339889 
341056 
342225 
343396 
344569 
345744 
346921 
348100 
349287 
352464 
351649 


352836 


354925 
355216 


| 356499 
3 


$7994 
358801 


360009 


mY 


627 
628 
629 
639 


| 
| 


6 Cent. 


Square 

361201 
362404 
363609 
364816 


300g 


36723 

368449 
369664 
370881 
372100 
373321 
374544 
375769 
376996 
378225 
379456 
380689 
381924 
383161 
38 4400 


| 385641 


386884 
388129 
389376 
390625 
391876 


| 393129 


394384 
395 641 
396909 
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6 Cent, 

R Square 

63x | 398162 
632 | 399424 
633 | 400684 
634 | 491959 
635 | 493226 
636 | 494495 
637 | 495769 
638 | 407044 
629 | 408321 
649 ! 409600 
641 | 410881 
642 | 412164 
643 | 413449 
644 | 414736 
645 | 416025 
646 | 417316 
647 | 418609 
648 | 419904 
649 | 421201 
650 |; 422500 
651 | 423801 
652 | 425104 
653 | 426409 
654 | 427716 
655 | 429025 
656 | 430336 
657 | 431649 
658 | 432964 
659 | 434281 
660 | 435600 


— 


A Table of Square Roots. 


ee ng 


6 Cent. 


Square 

436921 
438244 
439569 
440896 
442225 
444556 
444889 
446224 
447361 


448900 


459241 
451554 
452929 
454276 
45 5625 
456976 
458329 
459684 
461041 
4652400 
463761 
455124 
466489 
467856 
469225 
479596 
471969 
473344 


474721 
476100 


55 


7 Cent. 


_—_ 


— _ —  — 


Square 

477481 
478864 
480249 
481636 
483025 
484476 
485809 
487204 
488601 
490000 


49140T 


, 492804 


494209 
495616 
497025 
498436 
499849 
501264 
go268x 
504100 
Fo5y21 
506944 
508769 
509796 
FiIl2zs 
F12656 
ſ1408g 
FiF524 
F1696x 
518400 


156 A Table of Square Roots. 


— ——— 


— 


7 Ceut 


Square 


519841 


ſ21284 


522729 


524176. 


F25625 
527076 
28529 
529984 


F31441 


532900 
$3436 
F35324 
537289 
538756 
F40922F 
541696 
543169 
544544 
F46I21 
547600 
549081 
FFo565 
552949 
F535 36 
555025 
555516 
5 58009 
559594 
F6LoOkL 
F62599 


7 Cent. 


mmmm—_ EO 


Square 


564901 
565504 
567009 
568516 
570025 
$71536 
#73949 
574564 
576081 
577690 
F79I21 
580644 
582169 
583696 
585225 
536756 


588289 


589824 
F9L361 
592900 
5 2444! 
#95984 
$27329 
$99976 
600625 
602176 
603729. 
605284 
606841 
608490 


— 


83 Cent. 


KR. 
781 
702 
78, 

4 
785 
786 
787 
788 
78g 
790 
791 
792 
793 
794 
735 
796 
197 
798 


899 
8or 
0 

03 
804 
$05 
on 

07 
808 
899 


| 810 


799 ' 


| Square 


| 


60996r 
611524 
613089 
614656 


616225 


617796 
619369 
620944 
G22521 
624100 
625681 
627264 
628849 
630436 

632025 
633616 
635209 
636004 
638401 
642900 
641601 
643204 
644809 
646416 
648025 


649636 


651249 
652864 
654481 
656109 


fs. 
A Table of Square Roo 
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8 Cent. 
—_ | | Square 
— Cent. = — I 
8 5 FR. $qu 281 | 871 | 260384 
cm Square 841 797 - rn Tooye 
R. 657721 842 | 70 ? 4 1972 wo 
$11 659344 843 | 710 49 ” 76369 
| 812 660969 844 | 71 _ a. 7656ax 
| 813 662596 845 700008 4 16757 
| = ms ng 846 more | 877 76910 
81 85 vE- 7 H 
816 667499 yi | ogy th Tag 
ory 669124 849 | 720 oe | 8 Tryon 
81 670761 850 _ — Tjote 
819 67200 $51 | 724 md 77794 
820 674941 852 YI þ— 77968 
821 | 675 684 853 | 727 ” | os? Hig 
B23 679329 354 | 729316 I Ty 
| 6 
824 Hoe 8's __ 887 88145 
\ 825 682276 857 Ls | — 79032TI 
826 683929 858 ym 38g 79092 
827 | 685584 859 JO = Foote 
$28 687241 860 | 739 ny {+ 75188e 
$29 688900 86x | 7413 "= 79566 
830 690561 $62 74504 - 79744 
831 | 692224 863 7447 ? | 832 79925 
832 693889 864 74,996 _ Gotonx 
833 695556 865 | 7482 Tb $0206 
814 697225 866 749955 = Keg 
835 698896 867 | 751 26 = 
836 700569 | 868 753424 | = $obto 
837 | 02244 | 869 2s ; 699 
$38 | aqpans 870 5690 
” OF 600 
840 1 57 


A Table of Square Roots. 


act 


9 Cert. 

R. Square 
'gox | 811801 
902 81 3604 
903 | 815409 
9o $17216 
( 819025 
= | 820836 
907 822649 
go8 1; 824464 
909 $26281 
910 | 828100 
911 | 829921 
913 | 831744 
913 | 833569 
914 | 835396 
gig | 837225 
916 | 839056 
917 | 8402889 
918 | 842724 
919 | 844561 
920 | 846400 
921 | 848241 
922 | 850084 
923 | 352929 
924 | 853776 
g25 | 855625 
926 | 857476 
927 | 359329 

28 | 861184 
929 | 863041 
9309 | 864900 


—C 


9 Cent. 
R, | Square 
93T | 866761 
932 | 868624 
933 | 870489 
934 | 872356 
935 | 874225 
936 | 876096 
937 | 377969 
933 | 879844 
929 881721 
940 | 883600 
941 885 48r 
942 | 887364 
943 | 889249 
944 | 891136 
945 | 593025 
946 | 894916 
947 | 896899 
948 | 898704 
949 | 9goobol 
950 gO2FOO 
951 | 994491 
952 | 996304 
953 | 908299 
954 | 919116 
955 | 912025 
| 956 | 913936 
957 || 915549 
958 | 917764 
959 | 919681 
| 960 | 921690 


—— 


9 Cent. 
R. | Square 
96t | 923521 
962 | 925444 
963 | 927369 
964 | 929296 
965 | 931225 
966, ; 933156 
967 | 935089 
968 | 937024 
969 | 938961 
979 | 949900 
971 | 942841 
972 | 944784 
973 | 946729 
974 | 948676 
975 | 950625 
976 | 952576 
977 | 954529 
978 | 956484 
979 | 95844! 
980 | . 960400 
98x | 962361 
982 | 964324 
983 | 966289 
984 968256 
g85 | 970225 
986 | 972196 
987 | 974169 
988 | 976144 
989 | g78121 
999 | 980100 


SA im iþa ia aa F1T.o x 
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*. 
| — | — 
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9 Cent | 9 Cent. 
R | Square R. Square 
g91 | 982081 996 | 992016 
992 | 984064 : 997 | 994009 
993 | 986049 998 | 996004 
994 | 988036 | 999 | 99800t 
993 | 999025 1000 | 1000008 


—_— 


F xtraction of the Cube Root. 


Cube is a Solid, © or a Body contained within 
ſix equal ſquares; and may be fitly repre- 
ſented by a Die, 


'When a Cube is given, aSis 435FI95I 2x 
poir:t the number as you ſee in the place of Unity, 
and every third figure after ; then ſee what 1s the 
root of the greateſt Cube contained under the firſt 
point toward the left hand ; thatis, in 435, it will be 
found 7 (for 8 times 8, taken 8 times, 1s 512, which 
is too much ) put this 7 for the firſt figure in the 
quotient , having the Cube thereof, which is343 


out of 435 : thus, 4355295 13 
343 nw 
And the remain will be 092519512 


And fo the firſt work is done, 
For 


160 ' Extrattion of the Cube Root. 


For the. ſecond , take the ſquare of the quotient, 


' that is 49, which multiply by zoo, the produt 
1s 14700 
to which add 30 times 7, that is :: 230 


— — ___— 


which makes the Diviſor I4910 

And the Dividend is 92519 

So the quotient might be 6, but muſt be 

but 5 , becauſe the Cube of the new 

quotient, and 210 times the ſquare of 

the ſaid quotient muſt be allowed in 

this work, as followeth: g = 
The remain is 92519512 
Multiply the firſt product 147000 by 78875 
the ſecond quotient 5 , and they pro- 


Juce 735909 

then multiply 210 by BOT! 

the ſquare of 5 , it makes of 

to which add the Cube of 5, :: I25 

It makes in all 78875 

Which taken from 92519 2 644500 


thereremains 

and the quotient is 75, whoſe ſqure 
6625 , multiplied by 300 

the product is 1687500 
ſecondly, 3o times 75 is ::2250 


_— 


And the new Diviſor 1s 1710000 

And the third quorient figure is 8, 

by which multiply x 6875 00, it is 1350000 

Likewiſe, 2250, multipled by 

the ſquare of 8 (64) is [ Mt Ae 

And the Cube of 81s $22 080 

Altogether are 13644512 
Whucl: 


Fxtraition of the Cube Root. 61 


Which taken from the ſecond remain, there re- 
mains now thirdly nothing. And therefore the laſt 
euotient 8 , put to the former two, it is 758 for the 
whole Roor, as may be tryed by multiplving 758 
into it ſelf, and tte product again by 758; then the 
I: product ſhall be equal to the whole Cube, which 
was givenat firit to be reſolved, 

This one Fxample is ſufficient for the general un- 
derſtanding of the manner of working , wherefore 
will add no more Examples, but Gas I did in the 

: ſquare Root, ſoin this I will) give you two or three 

numbers with their Roots, leaving the practice of 
them to the Learner , Thus, 


_ 73 2 

J< 0440125 495. ; 

Of 961504803 987 1s the Root. 
(12895213625 01345 


Here followeth a Table of Cube Roots, 
from 1 t0 $000. 


| M A 


S. 


beRoots. 


mm 


1624 ,*u ,.* 4, Table of (Cu 
: x Cert. I Cent. 
R. Cube | R. Cube 
I I 3k 29791 
2 S 32 32768 
3 | 27 33 39937 
pl 64 | 34 | 39304 
"na -| 35-} ag 
6 216 36 48656 
7 343 37 | $2653 
S F12 38 54872 
I 729 39 ſF+19 
IO 1000 +0 64090 
II I321 4r 68921 
12 1728 42 74088 
T3 2197 43 19507 
14 | 2744 | 44| 85184 
T5 3375 435 g9I125 
16 4096 46 97336 
17 4913 | 47 | 103823 
18 5832 48 | riof92 
T9 6859 | 49 | 117649 
20 8000 go | I25000 
2I 9261 | FL | 135651 
22 10648 52 | 140608 
23 I2167 ſ3 | 148877 
24 | 133824 | 54 | 157464 
25 | 15625 FF | 167375 | 
26 17576 56 | 175616 | 
27 19683 e7 | 185193 |} 
@. 28 21972 58 | Ig95I1I2* | 
= 7 263W9 {| Fv | 25379 | 
b 30 | 27000 Go ! 216009 


— 


T1 Cent. 
R. | Cub? 
GI | 216981 
62 | 238326 
63 | 29304 
G4 | 262244 
65 | 274625 
66 | 287496 
67 | 39075] 
68 | 314412 
69 | 329199 | 
70 | 333009 I: 
71 | 35791 ou 
72 | 37333 MW 7 
73 | 359017 WW 1: 
74 | 42524 Wi = 

1 75 | 411875 WW 1 
76 | 438970 10 
77 | 45653320 
78 | 4745202 
79 | 493%) 02® 
80 | i200 WM it 
81 | 53144802! 
82 | 5504311; 
83 | 5717 M111 
84 { 5926040011, 
85 | 61412j{W11; 
86 | 6360560116 
87 | 64839M1:7 
88 | 6814720118 
89 | 705659119 
90 | 7299120 


/ 


if Cithe Rocts. 


163 
' | g Gat x Cert. x Ceit. 

Ci E--35 Cub? R. Cube 
752571 | 121 I77156L | IF1 | 2442958 
778688 | 122 | 10158408 | 152 {| 3511398 
804357 | 123 | 1860867 | 153 | 3581577 
830584 1124 | 1906624 | 154 | 3652264 
857375 |125 | 1953125 |155 | 3723875 
884735 | 126 | 2000376 | 156 | 37964I6 
925673 |127 -| 2048393 |157 | 3869893 
941192 | 128 | 2097172 |IF8 | 3944312 
970299 [129 | 2146689 | 159 | 4019679 
1 000CO009 | I 39 | 2197000 160 | 4256000 
109303oT [131 | 2248091 6x 417328k 
1661208 |132 | 2299968 | 162 | 4251528 
1092727 [133 | 2352637 |163 | 4230744 
1240556 | 134 2406104, | 164 4410944 
1157625 | 135 | 2460375 | 165 | 4492125 
1191916 [136 | 2515856 | 166 | 4574296 
1225043 | 137 | 2570353 | 167 4657463 
I259712, I;9 | 2028072 165 | 4741632 
I295929 | 139 | 2685619 | I69 | 4826829 
I23i000 | 1.49 | 2744020 | 170 ! 49I3000 
I26703t | 1.1! | 2803221 | 171 | 500o2TE 
1404928 | 1-2 | 286.4288 1172 | 5058448 
1442097 | 143. | 2924207 |173 | $177717 
1481544 | 144 | 2935984 | 174 | $268024 
r 520875 'I47 ;, 3027525 [175 | F359375 
1560896 | 145 | 3112136 [176 | 5451776 

| 1601613 | 147 | 3176523 |177 | FF45233 
| 1643932 [143 | 3241792 ; 378 (639752 
56690119 | 1685159 | 149 | 3307949 | 179 | 735339 
gocoW 120 * 1728900 | 152 | 3375920 139 ' F$329090 : 


MI 2 


19.4 


A—— 


A Table of Cube Roots. 
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653920}. 
644672 
6751269 
2559000 


7077888 
7189957 
7301384 
7414875 
7529536 
7645373 
7762392 
7882599 


8000000 
8120601 
$242.408 
8365427 
8489664 
S6IFI25F 
8741816 


18869743 
8999912 


8129329 


9261000 


5967871 | 


Cent. 2 Cent 
C:t28 R. C49 
#929741 , 211 1 9295931 
602856$,212 i 9528128 
216123487 213 ; 9653597 
1} 6229554 te Faaernt. 
6331625 215 {9335375 
6434856 216, I007764y6 


I0360232 
219 | 10502.459 
220 | 106.48900 
221 | 107936561 
222 | T09-419.48 
223 | 11089567 
224 | 1123942 
225 | 11399625: 
226| I1543176 
nos] 11697082 
28 | 11852452 
229 | 12008989 
230 |, 12167000 
231 | 12326391 
232 | 12487168 
233 | 12649337 
234 | 12812G04 
235 j 12977975 
236 | 13144256 
237 | 13312053 
228 | 13481272 
239 | 12651919 
2.40 | 13824029 


| 
| 
| 
| 
| 


OC I I IE CS. CO + EE Er 


2 Cent 
R. | TS . 
241 | 132997521 
242 | 14172448 
24} ' 1.4448907 
2.44 | 1.45 26684 
2.45 | 14795125 
2 46 | 148369 6 


247 | 15099223 
245 | 15252992 
249 | 15438249 
259 | 15625020 


251 | 15813251 
252 | 16003008 
2 2116194277 
254 | 16357063 
255 | 16581375 
255 | 16777216 
257 4 16974593 
259 | I7173512 
259 | 17473979 
260 ; 17576009 
261 | 177795ol 
262 | 17984728 
263 | 18191447 
26.4 | 18399744 
255 ; 18609625 
266 | 18821096 
267 | 19934903 
268 | 192403:2 
269 | 194655 1c9 


” '4 , AA" 
2/0 [ 190 Z0&- 


BB WOW oO HW HH wo 


ATible of Square Roots.  - i 


5 
2 Cent, 3 Copt. | 3 C:nt 
Y — —{ﬀ —_ 
A Cabe R. Cr!:: | R, Cribe 
271 | I99092FIt 1 30l | 27270901 | 33k | 36264691 
272 | 29123648 | 302 | 27543608 332 | 36594368 
273 | 20346417 | 303 | 27818127 | 333 | 36926037 
274 | 20571024 394 | 25094464 | 334; 37259704 
275 | 26796875 305 | 20372625 [335 | 37595375 
276 | 2102457 300 pee hoes 6 1 336| 37933%76 
277 , 21253933 | 397 | 25934443 | 337 39232753 
278 | 21484952 | 393 | 29219112 | 328 | 3861.4472 
279 | 21717539 | 399 | 29503629 | 339! 38958219 
260 | 21952000 319. 29791000 ! 340, 2930.40c0 
281 | 22188041 | 311 , 30080231 | 341 | 29651821 
282 | | 22425760 | 312; 20371326 : 242 | 49921688 
283 | 22665187 | 313 30554297" 343 | $235 360 
254 | 229963c4, 314 | 3<95$144 | 3441 49707594 
265 | 2314912F | 315 . 21255375 : 345 ; 41063625 
280 ' 23393656 | 310 | 31554459 | 245 , 41421736 
237 23539993 | 317 | 31855e13 | 347 , 41781923 
238 | 2z893872-| 3109! 32157432" 2348 j 42144192 
209 , 24127569 | 319 | 22461759 349 | 42508549 
299 | 24399009 | 220 | 22700200 ; 350, 42575000 
291 | 24642171 | :21 | 23076161 | 351 1r243F5FL 
292 | 248970838 , 322"\ 32386248 | 352 | 43614208 
293 | IF143757 | 523 | 33098267 | 353 | 43980977 
294 | I5 412194 | 324 | 34912224 | 354| 44361864 
295 | 25672363 | 325 | 34328125 355 | 4473887) 
299 | 25934336 | 320 | 24645976 | 356| 451:8046 
*97 | 26198973 | 327 | 34565783 | 357 | 45499293 
296 | 26353592 | 329 \ 35287152 | 358 | 45382712 
299 | 26730899 ; 329 | 35611286; 359 | 46268279 
359 270009929 | 339 | 35937009 | 360 4665 6009 
, 
M3 
\ 


166 A Table of Cube Roots: 4 


—O— — —— —— — 


3 Cent. 4 Cent. 


”© OO — —— 


Cub? F f , Cab: 


| 


47045881 | 391 | $977 0477 


I 
2 | 47439925 | 392 60236200 
3 | 47832147 | 393 |, 62699457 


74018461 
1 75151446 
| 75686967 
| 76225024 


—— —— — _———— 
3 
AY | 
' 
-— 
*% 
_ 
* 


- 
wn wh 74 


48228544 | 394 | 6116298. 


[ 
| 
| 
| 
i 
| 


— 


42.4 | 
365 | 48527125 | 295 161629075 | 425 | 70765625 
366 | 49027896 ; 395 | 62c991395 , 426 | 77308776 
23 67 49430063 297 | 67570773 | 427 7705 4.1 2 
» LY Ay. * Sizes _— \oN} yh 
-CC 49530032 399 hnenitos 420; /OLO27F2 
£09 , 50243409, 399 | 63521199 | 429 | 70952509 
379 | F&65 3000 | 400 | 640000C0 | 430 | 795070% 
371 |Fic640rm {ol | 64401201 | 431 ; $20629gl 
372 | 1478848 | 4o2 | 64954308 1 432 | Bo621568 
373 | $1895117 | 493 | 6545<327 | 433 ; 81182737 
374 | $2313624 | 494 | 65939264 | 424 | 81746594 
375 | 52734375 | 405 { e6430125 , 435 z 823128675 
376 | 53157375 | 406 | 66922416 | 436 | $29616056 
377 | 53582633 | 497 | 67419143 | 427 | 83453453 
3709 | F4210152 ; 4$©D 67987353 1 437 1 COny 
f ' , ” 
379 | $4339939 | 499 68417929 439 | 4624519 
380 [54872000 |, 410 | 60921CO0 , 4.49 | $5 154000 
387 | 52306341 |411 j 694265371 ,-j4r | 88766121 
382 | 55742968 | 412 | 69934528 | 442 | 8635008) 
©) my” þ z . N 1 ; me = 
393 | 56181887 | 413 | 79444997 1 443 | $6939 
384 | 56623104 | 414 | 70957914 | 4445; $7529344 
a W - * uy SS "7 2 my | s & 1 FEEEESL 
zag | F70666z25 | qIF 7147337) | 44) ' GOL2112) 
386 | 57512456 | 416 | 51991296 ; 4.46 | 85715530 
) amy py ' | aw - -- I i P | © . C 
397 | 57960603 } 417 | 725117t3 | 447 | 09314923 
) { we ne FR | Q 1 Q 4a as 
398 8411072 | 418, 72934632 | 448 | £9915292 
» » my a - 4 , 
339 | 58863869 | 419 | 73560059 | 449 | 99519049 
390 ; 59319906 | 420 , 749390229 | 459 { GI1125099 


eo 


PT 


T OP OW Vp oO. 0p > Yu = CW - 2 Er 7 2 Y 


+ þÞ + > + +> 


—— 
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— — 
| _— _— —  — 
CO —  — ————— 
| — 
— 


R, 
451 
452 
453 | 
454 
455 


456 ; 
' 95443993 | 487/115 501303;517 138188413 
| 96071912 | 438/r16214272) 518/128991832 


457 
459 
459 


460 | 


4 Cent. | F Cent, | F Cent. 
Cube _ 5 C: = | R, Cube 
91723851 | 4S1[t1128 4641. F11,133432821T 


92345408 482[t119807x 58512134217 7728 
92959077 | 483|t12678587;513|/135005697 
93576654 [484/11335 9904514 135796744 
94196375 | 485 11408472 WEL $265 9087 5 
94518816 | 486\r147 91256,516/137388296 


96702579 | 43911693 0109,5 15 '1 39798} F9 
97336009 | 4920117 7649009!F25| (40608900 


461 | 97972181 | 491[1183792771,521] 141420761 
462 \ 986111268 | 492|119995488'522[1 422466485 


"y 


463 | 99252847 | 493|£19823157)523 143055667 
4%4 | 99897344 | 494[120553784/524/143377824 


465 | 100543625 | 495 r21285375) j25 Sys. 
466 | roT194696 | 490[122023936)526 145531576 

467 | 10184756: 71122763472j527[146362183 
468 | 102503 | erazremnl i 28147197952 
469 Te. | 499112425 149515 29|t148035889g 
479 | 10282300) , 500/125000500\f30/1488770:0 
471 {104487111 | ou[12575 1501153112497 21291 
472 | 105154948 ; | go2!126506208j5 32/5 05 68768 
473 | 105823517 59312726; 527 533)! ſ1419437 

474 | 106497424 | 504,128924964;5 34/1 152 273394 
475 | 107171875 | go5128787625:535[t53130375 
476 | __7G | 596 1295 54216 15 36 153999656 
477 | 193531333 | $071393238435 37154854153 
478 rog215252 | $28 1310965125 38{155720872 

479 109902239 | 50913187222915 39. I56592819 
450 | 110592929 | 510 13165 1000154911 57.46.4900 

\ 


© 168 


— 


5 Cent. 


R, | Cuor 
F41[150 349421 
F42|159220088 
543|160103007 
544/160989184 
F45|[16187862F 
$46 162771336 
F47/163667323 
8164566592 
166569149 
166375090 
167204151 
168196628 
169112377 
41170031464 
170953875 
171879616 
I72808633 
[7374112 
91174676079 
175616009 
[76558481 
177504329 
3]178453547 
(793061 44 
5 [188262125 
131221496 
i82154262 
183150432 
184220009 
1851930026 


A Tuble & Cube Reots. 


5 Cent. 


R. Cube 

571|18616941r 
#72 187149248 
F73/188132517 
$74 189119224 
F75 190109375 
576 191192976 
j77 192100033 
F783 193100552 
$79 194104539 
F389 I95I12000 
ſ81 196122941 
#32 197137368 


; GOI 


| 612, 


6 Cent. 


R. Cro?2 

217081801 
218167208 
603]219256227 
6041229348864 
605|221445125 
696|2225 45016 
697|223648543 
608{224755712 
6029\225866529 
610|226981000 
GIt{228099131 
22 29220028 


602 


| 


53g 198155287 | 6131/2202 46397 


584 199176704 


585 200202625 
586 201230056 | 
587 202262003 | 6 
588203297472 | 
5539/2043 36469 
©90|205 379000 | 
91120642507! 
592/207474683 | 
1931298527857 | 
#9420958 4554 


18/2 


6141231375544 
G15! 232608 375 
_ 233744496 
ro[234885113 
236029032 
619/23717 6659 
| 620|238 3209900 
| G2 11239438 .061 
622/2406.418 149 
G22; 241804297 
' 62.3/2 = 


Ti = 


951210644375 | 6252. 
(965|211708736 | G26 2 
$97(282776173 | 627124 
(93(212 3847192 : 628!'2.47 
$992 14931799 | 629]2 

001216000099 | 630(2 


639|25969.4072 | | 668 258077632 
639]260917 [19] 66 92994193 53C9 
64<[262144000 | 679 36 763000 
641[263374721 | 671 30211171 | 
6421264629298; 672 303464448 


643|265 845707 | 67 204021217 
6.44/265089584 | 67. 2 6182024 
645/26833 Grzg | 675307546 75 
6461269586136 G76) O41 SF / /© 
647.270840023 | 677,310260733 | 
648/272097792 78 211665752 
6491273359449 | 679; 13946839 

5<[274625 000 | 68}? ! 14432000 
6F1{275854451 | 6Si|315821241 
652/277167 So8 | 6521317214568 
65: [27 3 $445 97 Py C83! 210611987 


654279726264 | 
65 5j2 $1911375 | 685221419115 
656|]282300416 | 686'222828856 
657,2383593393 607.22424270}3 
658.2 204890312 688,225660672 
65 5 91:86191179 | 63g 3 27082769 
661287496000! 6 


[ 
| 
K 


684320812504 , 


% A Table f- Cube Roots i69 
6 Cent. 6 Cent. 7 Cent. F 

R. | "I K.' Cabe R, Cube 
631251239591 66x 2: 8804781 691133993937 
632252435965 | 662 290117528 6921331373888 
633/253636117 | 663291434247 | 693|332812557 
634/254840194| 664292754944 6941334255384 
635/256047 875 ; 665 294079625 | 695335702375 
636/257255456 pro enge + 6961337155396 
637]258474553 ; 667 2967 963 1697|338608873 


690 [349968392 
699|1341532099 
790] 2.43000000 
791 544472108 
92 345948408 
93 147425927 
794|149913664 
795 |350402625 
/00|351895816 
{13533935243 + 
13548694912 
1 56400829 
257911009 
3399425431 
7121350944123 
7131362467097 
7141303994344 


; 715 365525875 


216]67<6165: | 
36860918 4 
3701362232 


; 719]37 1694959 
699-3205©9090 | 720;37324%Y500 


17/0 
* 


A Table of Cube Roots. 


OO — — — — — — 


| —— 


7 Cent. 


R.\ Cub: 
; Ja7 374805361 
722 376367048 
723(377933067 
724 3795923424 
725 381078125 
* 726 382657176 
727(384240583 
728 385328352 
729 387429459 
730 38901 7 000 
- 931 399617891 
732 392223168 
733 393532837 
734 395446904 
7351397265375 
736 395688256 
737 499315553 
733, 401947272 
739 493583419 
749495224000 
741 406869021 
7.41 408518488 
743410172407 
744411830784 
745/41 3493625 
746'\415160936 
747 416832723 
748 418503952 
749 429189749 
7592 421875 099 


— 


7 Cent 


= Cuoe 
7511423564751 
752425259900 
75 31426957777 
7541425661064 
75 51430368875 
7561432081216 
7571433799993 

435519512 


$8 Cent. 


—S——_— —— 


#.j 
781/476379541 
782 478211768 
783 480048687 
784|481890304 
785/45837 36625 
786 485587656 
797|487443403 
798|4893 03872 


789] 491169069 
7901493039009 
494913671 
262/442450728. ; 792|[4967930d8 
763444194947 | 793/498677257 
764/4459 943744 | 794|500566184 
7651447697125 | 795 $22459875 
765,449455296 1795 04358336 
767|45 1217663 797 506261573 
768|452984832 | 798 goB169; 92 
769|45475 5609 799510982399 
770/456533000 | 20'5I2000000 
7714583 14011 | SOL 513922401 
7721460099645 , 802!\5 15849608 
573/461889917 ; 893]5 17781627 
774/463684524 824519718464 
77514 $55 484375 ' $og|521660125 
77, 457283576 | 806 J 23606616 

777 [469997433 | 897/5255 $7943 
778/479910952 ;808 $275 14112 
779472729139 , 8991529475129 
7801474552000 '8lo's 31441009 


758 
759/437245479 
4389769900 


760 
449711081 [791 


761 


A Table of Cube Roots. 


$47 


Ur —— 


8 Cent. 


| 
: | 
R. Calle | 
« SII[F33411731, 
812535387328 
8131537367797 
814/539353144 
8151541343375 
8161543338490 
017545338513 
918547343432 
9$19.549353259 
820551368000 
821 553387661; 
822555412246, 
623557441767! 


024559476224 


825 561515625 
826563559976 
827 565609283 
828 567663552 
029 569722789 
830 571787000 


831.573856191 
832 575930368 
033 578009537] 
$34 580093704 | 
83; 582182875 
$36 584277056 
837'586:75253 
838 588480472 

839 590589719 


840'5927490000 


8 Cent, 


— —_— - — 


LE 


594823327 
5 9 56947688 


21599077107} 
[601211154 


Goz3FII2F 
505495736 


71607645423 


609800192 
611960049 
614125000 
21629505 1 


5:1 018470208 
:1520650477 
4] 22835864 
1*25026375 


327222016 


529422793 


01531628712 


533839779 
53 6056000 
528277381 


1540503928 
5315342735047 
1944972544 
5 [547214625 


5349316895 


71951714303 


953972932 
556234999 


15585 0300c 


886 


8 Cent. 


R.| Cube 
871/660776311 
872/56305 4848 
87 3665338617 
874 667627624 
875 669921875 
$76|672221376 
8576 74526133 
878/67 76836152 
879/679151435 
880 /681472000 
881/68379784T 
8821686128968 
$83/688.465387 
884/690807104 
885|693154125 
695506456 
697864103 
7002270972 
702595369 
794969000 
127347977 
709732288 
7I2121957 
714516984 * 
895(716917375 
896/719323136 
897|721734273 
898/724150792 
899|7 26572699 
900'729000c09 


887 
888 
889 
890 
391 
892 
893 
894 


Cub: 


goll73143270T. 


002 
993 
F 904 


7338708c8 
730314327, 


741217625 
1743677416 
746142643 
"174861 3 

$1089429 
752 2F71000 


75 6058031 


gxehs 


913 
914763 5F1944 
915/76606087 


916; -68575 296 945846590536, 976 
6917 771995213 1947 849278123 977 


gIg9776151;59 
920778600 900 
921781229961 
922783777448 
923786330467 
924788889024 
925791453125 
926794922776 

527796597983 
928799178752 
929801765089 
030804357000 


738763264 


758550528 | 
761048497 943835561807 | 97: 


R.| Cabe 

93 B06 p5400% 
, 9324822557569 
9331312165237, 
934/51478050 4 
9351917490375, 
936/82502585 6 


9} 71822659953; 
212 | | 935/825293 672 | 


939827936019 
| 940835584500 
| 941,333237621 | 
942835896888, 


9445412323 uY 


5 945 84:908625 | 


949185 46703 49 
950857375000 
95 i[860085351 
9521862801408 | 
[953/865 523177 
954|\86825066.4 
9551870983875 
9561873722816 
9571876467493 
958 879217912 
95988197405 9 


A Tat he of, Cube Roots. 


——_— > — ———_— 
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965 


% 


On OC — 


| 9 Cent, 


| R.| C uve 

9611387503681 
9 21890277218 
96:13930956347 
96-1395 3841344 
3498632125 
391428696 
194231063 
997039232 
10935 3209 
312673000 
3154986611 
3138330048 
321167317 
924010424 
926859375 
39714176 
932574833 
939441352 
238313739 
341192000 
344270141 
9821946966168 
9931219862087 


966 
96; 
0g 68| 
965 
976 
&/? 
972 


a 
[7 


un 


979]? 
98C 


981 


 984(95 2763904 
g85'555 671625 
986958585255 
987961504873. 
988 964430272 


989 967361669 


960 384736000 | 990{970299000 


1% PF þ Tub of Cribe Roots. 


273 
9 Cent. = | 9 Cent. 

R, L- Cube | R. Cube 
991 | 973242271 | 996 | 988047936 
992 | 9761 91485 | 097 991026 73 
993 | 979146657 998 | 994911992 
994 | 992107784 999 | 997902999 
995 | 9850748375 I0009 | 1000000000 


—— -- A 


Y _ —_— ——— ——— 


— 


Some Ules of the Square and 
Cube Root. 


Uſes of the Square Root. 


- Hat the Square and Cxbe Root are, and 
how to extratt them, - hath already 
| been taught, and for more eaſe and 


expedition, there are Tables ready 
calculated, both of the Square and Cub: Roots, from 
I tO Iooo: Wecome now to ſhew ſome Ules thereof, 
which in ſome meaſure will appear in the Propoſitions 
following : 


* PROPOSITION, I. 


Admit the height of the Wall of a Fort or Caſtle to be 
ſcaled, be 30 Foot, and the breadth of the Trench a- 
bout the Fort be 4o Foot ; I demand of what length a 
Scaling Ladd:r ſhall be, juſtly toreach from tbe x or 
brow of the Trench, to the top of theWall? 


By the 47th of the firſt Book of Exclids Elements, 
it is demonſtrated; that, the ſquare of the Hypotenu- 
ſal of all right angled _ Triangles is equal tothe ſquares 
of the 2. other ſides ; | therefore to reſolve this Propoſi- 
tion, ſquare the height of the Wall, which is 30, facit 
900 z alſo I ſquare the breadth of the Trench which 1s 
40 facit 1600 ; theſe two added together make 
2500 , the ſquare root whereof is go : and fo long 
muſt a Scaling Ladder be made to reach from the 
edge of the Trenca tothe top of the Wall, 0 

PR ©- 


my 
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PROPOSITION. II. 


There be two Towns, as Chiceſter and York, which [;: 
North and South one from anothey, and their diſtance 
is 220 miles , and Excelter l'eth directly ppeſt from 
Chicheſter, 120 m1l:s; I deſire to know the diſtance * 


of York from Excciter ? 


Square I20, the di- Exceſter 
ſtance of Exceſter and (at?) 
Chicheſter , it maketh 
14400, likewiſe ſquare 


ow mm —_ — —— —_—__ 


220 , the diſtance of a 
York and Chicheſter, fa- 

| et, 48400 z theſe two © 2209 O 
numbers added tozge- Chicheſter York 
ther make 62800, whoſe 


ſquare root extrafted '(or found in the Table) will 
be 2504 near, and ſo many miles is Exc eſter diſtant 
from York. 


Uſe of the Cubs Root. 


Ne chiefuſe of the Cxbe Root, is to find outa 

proportion between like Solids; ſuch are Spheres, 
Cubes , and ſuch like; as in the Propoſition fol- 
lowing : 


PROPOSITION. TL 
If a Bullet of Braſs of 4 inches Diameter , weigh 9 

pound, what ſhall a Bullet of Braſs weigh, whoſe Di- 

ameter is 8 inches? 

Cube 4, the Diameter of the leſſer Bullet, makes 
64, likewiſe Cube the Diamerer of the greater Bul- 
let 8, makes 4608, This done, fay by the Rule of 
Proportion ; It the Cube 64 give 9 {. weight, _ 

a 


176 The Uſes of the Squrre and C162 Rookyes 
(hall the Cube number 4698 give ? Mulciply and dj- 
vide , you ſhall tind 724 and fo many pounds will a * 
Bulletof Braſs weigh, wio!e Diameter 1s 8 inches, 


PROPOSITION IL 


If a Fathom of Rop? of 10 inches compaſs about, dy 
weich 17 porrd , how izauci frail a Fathom of Rope 
wh, which is bat $ inches compaſs ab:ut? 


The ſquare of 10 is 109, the ſquare of 8 is 64; 
wherefore by the Rule of Provortion , ſay 
As 100 (the ſquarevi 19) 
Is to 64 (the {quare of 8) 
So is 17 (the weight of tlie fathom of Rope of 
To inches) 
To 10,55 pounds ( the weight of the fathom 


of Rope of 8 inches about.) 


PROPOSITION III. 


If 4 Ship of 100 Tunbe 20 foot broad at the Mid ſhip 
Beam, of what breadth at the Beam ſhall a Ship (of 
the like building) be that ſpall 3: 200 Tun ? | 


The Cube of 20 is 8000, then by the Rule of Pro- 
portion ſay, 
As Ioo Tun (the burthen of the Ship given) 
Is to 200 Tun (the burthen of the Ship required) 
So is 8000 (the Cube of the given Ships Beam ) 
To 16000 (the Cube of the-required Ships Beam.) 
Now the Cube Root of 16000 ts 25 jalmoſt, and 
ſo long at the Mid-ſhip Beam muſt a Ship of the 
ſame Model be, whoſe burthen is 200 Tun, 


The end of the Firſt Part. 
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The Grounds and Reafori there- 
of ; The Uſe of this kind of Ar- 


tificial (or Decimal) way of work- 


ing, illuſtrated by divers Examples, in 
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The Second Part. 


— 


Aving in the firſt Part of this Book excm- 

plified the Art of Vulgar Arithmetick both 
, in whole Numbers and Frattions ; We come 
now to treatof DECI MAL ARITH- 
METICK, which teacheth how to perform ( as it 
were ) in Whole Numbers, all that the former did effect 
by Fraflions, I will not inſiſt upon the Antigeity or 
Excellency of this kind of Arithmetick, but come ims 
mediately ſto the praflice thereof, and ſhall therefore 
premiſe theſe Propoſitions following. 


Propoſition oy ©, 


A vulgar Frattion being given, bow to reduce the ſame 
into 4 Decimal. 


A 3 The 


4 Decimal Arithmetick. 


| The, Rule. . a 

To jbe Numerator of the Fradlion giver, add what 
number of Cyphers you pleaſe ; thzn divide the Numera« 
tor by the Denominator, the quotient ſhall be the Decimal 
Fraction required, | 


Example te 
Let it be required to reduce ,* into a Decimal : Firſt, 
to the Numerator 4, add five Cyphers, {6 will jt be 
4cOcoo, divide this number by the Denominator 17, 


and the quotient will be 23529, which is the Decimal 
required, 


' And here Note,that Decimal Fraftions are not writ- 
ten in a ſmaller tigure with a line between as 
zulgzy Fraftions are , but of the ſame tigu ly 
there muſt be a Comma or point''\put between 
the whole Number and the Fraction ,'1and tp is 

' the diftintion, R 1 4 


Example 2. If you would expreſs 235 55 in a decimal 
way, it malt be written as followerh, - * 
'- By th Hhft cxample you find that ;5 reduced to a 
D:cimal, was 23 529, therefore 235 4+ mult be written 
thus: 235, 23529. In Decimal FraQtions the Nume- 
rator is only expreſſed, and the Denominator- only in- 
timated ; for this RULE is general, OF bow many 
figures ſiever the Numerator of. a qgcimal fratiion doth 
conſiſt, of ſo many Cyphers with a Unitc before them; 
dab the Denominator of the ſame Frattion conſfit. 'So 
this Decimal 12,625, if it were written in a vulgar way, 
would be 12.35;5, but ina D:cimal, only 12,625, the 
Comma or point betwcen 43 and 625 SS 


= TOMMY uy 


Decimal Arithmetick, J 
the whole number from the Fradtion, and the fration 
625 confiſting of three hgures, intimates that the Dc» 
nominatox thereof muſt confilt- of three Cyphers and 
an Unite before them 3 ſo the Decimal before expreſſed, 


- 235,23529,ik it were written in the vulgar way,would 


be 235 7335350 
But jt fathceth to expreſs in Decimals the Numera- 
tors only, and omit the Denominators, the Denominsa- 
tors of all Decimal Fragtions being either xo, 100, 
1000, 10000, 100000, | &&, according to the number 
of higures contained in the Numerators, 
\ According to this Rule, you ſhall find that 
7 F will be in Deci-} $0080, 
124 > mals by adding 12.42857. 
132335 5 Cyphers, + N132.52941; 
And by this means, all manner of Fractions of Coixs, 
Weights and Meaſwres, may be reduced from vulgar. 


FraQions,' to: Decimal Fraftjons; 'as by the next Proe 
polition will appear, 


Propoſition 2. . 
Hi 10 expreſs Engliſh-Coin in Decimal Numbers. 


Let it be required to qxpre(s 9 ſhillings ( which is 
32 of a pound Sterling Jin a Decimal 3 To the Nume- 
rator 9 add two Cyphers, ——_ it 900, which divide 
by twenty, the quotient is 45, for the Decimal of 9 7. 
$o the Decimal of 13 5, will be 65, and ſofor any num- 
ber of (billings. | 


T Here note, that in the ReduQion of Yulgar Fracti- 
ons into Decimals, that many times the tirſt, ſecond 
or third places of the Decimal Fractions are Cyphers, 
as in the following Table the Decimal of one Far- 
thing is .c 0104167, and the reaſon is, becauſe if you 

<a A 3 _ reduce 
= 


4 Decimal Arithmetick, 


' reduce 33; into a Decimal ( for one farthing is the 
960 part of a pound Sterling ) you ſhall by adding 
of Cyphers to the Numerator find the Quotient to 
be 104167, but two Cyphers muſt be placed before 
it 3 becauſe dividing 1000000 by 960, the place of 
Unites in the Diviſor at the firſt demand extendeth 
unto the third Cypher in the Dividend, for in redu- 
cing of Vulgar FraQions to Decimals, this is 


A general Rule, 


That if the place of Unites in »he Diviſor, at tbe firſt 
demand extend but unto the firſt of the Cyphers aunexed 
to the Numerator of the Fr aftion, there muſt be no Cy- 
pher put before in the Quotient, but if #be place of Unites 
extend unto the ſecond Cypher added, then one Cypher muſt 
be placed before in the Quotient, if unto the third Cypher, 
then = Cypbers muſt . be placed before in the Quoti- 
ent, Oc, 

According to which Rule, if you make tryal you 
ſhall find that the Decimal of 7 5. will be .35, the De- 
cimal of 54. will be 02083333, the Decimal of two 
tarthings will be ,00208333, as in the Table. 

By theſe Rules laſt delivered are the enſuing Tables 
of Exglifh Meney, Weight and Meaſure compoſed, and 
the like may be done for a forreign Coin, &c, accord- 
ing as every tnans occaſions ſhall require, 


The 


HHH 


The Taxzrez of Engliſh Coin 


in Decimals. 
| | li Coin, | Dan | 04583333 
[ ai—_ Engl - Io | 04166667 
$b, I $5 9 +0375 
1s 9 s | 03333333 
, 17 | 5 7 | -02916667 
, 16 .$ 6 yrs A 
, +02003333 
a. 4 p +01666667 
| 13 | .65 3 | -0125 
12 | .6 2 | .0833333 
) 11 | .55 I | -04166667 
10 | 5 NT 
; 9 | 445 F, 3 | 003125 
| 81 4 2 | ,oo208333 
4 7] +35 I «00104167 | 
6 | - Troy Weight in 
- go Decimals, 
8 | .24 0, II 91666667 
2 | «I | 10 | .83333333 
I 


| 05 ” 9 


iis. 


6 


» 


Tables of Redutiion. 


66666667 


| +58333353 
| 21666667 


33333333 


25 
16566667 
+ | 08333333 


w 6vw + ww Aw GD 


| 


| 07916667. 
O75 


07083333 


06666667 
0625 
05833333 
05416667 
*T) 
04583333 
04166667 
0375 


03333333 
02916667 


025 


02083333. 


01666667 
0125 


00833333 
00416667 


m 19. Vs þ A QA. OO 


© un 


—_—_ 


——————_— 


FAS 


-00399395 
00381944 
00364543 
60347222 
00329861 
003125 
.00295139 
00279778 
00260417 
00243055 
00225694. 
00208333 
00190972 
00173511 
OO1 5625 
00138889 
00121528 
00104166 
ooo86805 


\ «00069444 


00052083 


. 00044722 


OOOI73II 


Acer» 


Awverdupois 
great Weight mn 


" DecimaLs. 


Rr os % MA 


3 (#. 
2 (=, 
1 qu, 


1O 


75 
5 
25 
24107142 
23214285 
.22321428 
21428571 
20535714 
19642857 
.1875 


| «17857143 


16964286 
16071428 
1517857 1 
14285714 
13392857 
I25 

11607143 


10714286 
05821428 
08925571 
c8035714 
07141857 


Onn, 


Tables of ReduFtion. 


MH © ww wu a aw vw 


7 


0625 
05357143 
04464286 
03577428 
02678571 
01785714 


} .oobg2857 


«00837053 
| ©0078 I25J 
00725446 
00665643 
00613839 
00558035 
00502232 
00446429 
CO390625 
00334821 
00279018 
00223214 
+00167417 
COI1T1GO7 
CO055804 


00041853 
COO27902 
| COOT39SE 


Avers 


Averdupois 
little Weight mm 


Decimars. 


wt» 4» Þ wm SW OD 
wo 
i 
wh 


_— 


05859375 
0546875 
13 | 05978115, 
12 | 046875 
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02734375 
0234375 
01953125 
O15625 
01171575 
0078125 
«0039062 5 
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3 qu. 
balf 


I q#. 


00292969 
00195312 
00097656 


—— 
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Liquid Meaſures 
in Decimals. 


P, 


Tables of Reduftion. 


5 Dry Meaſtres Naile, 3 1875 
5 in Decimal-, 2 | 125. 
$— = I | «£625 
) Rs "7 | 375 pon 
75 3 9% | 046975 
5 | 625 balf. 03125 
+1 5 I qu, 015625 
3 3 | 4375 qd 
- 21 25 
3 ””” Time in 
| Decimarts. 
| Pecky. +3 | +09375 
2 | 0625 
©3225 P 11 | .916667 
; qu, . |} +0234375 10| $8 
bal 015625 j Mp 
ſ I 9, 0078125 8 | 666667 
| 7 | $33333 
g 6] 5 
Pints, 3 | 0055594 5 | 416667 
4 no, 4 | 333333 
.1 | .0019531 2| 2X 
- 2 | 166667 
Long Meaſures, the In 1 | 083333 
tegars being Taras| © - S—_—_ 
and Ells in Decimals. | P*% - = > 4 
4 28 » 076714 
Qua. 3 | -75 | 27 | 073973 
21 5 26 | 071233 
I | +25 25 | c68495 
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24 | .065755 | Dozens in Decimals, 
23 | 053016 _—_ —— 
22 | 060274 | De. 11 | .9166667 
21 | 057536 10 | 8333333 
20 | 054793 F153 
19 * 052055 8 | 6666667 
18 | 049316 7 | $833333 
17 | +046577 : 6| 5 | 
16 | 043837 | $ | 4166667 
15 | 041097 + | 3333333 
. 14 | 038357 3|-25 
+13 | 035817 2 | 1666667 
12 | 032877 1 | -0833333 
It | 030137 þ ——_ - 
10 | 027397 | Pa, 11 | ,076388 
9 | 024657 10 | 0694444 
8 | .021918 9 | 0625 
7 | 029178 8s | 0555555 
6| 016438 7 | 0486111 
5 | 013698 6 | ,0416667 
4 | 010959 | ' $5 | 9347222. 
3 | 0082192 4 3 0277778 
2 | 0054795 3 | 0208333 
1 | ,0027397 2 | 0138889 
x | 0069444 
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The uſe of the fore-going Tables. 


He Tables preceding are in number nine ; The firſt 
being of Exgliſh Comm; The ſecond of TroyWeight ; 
The third of Averdupois great Weight, The fourth of 
Averdupois little Weight. The fifth of Liquid Meaſures. 
The fixth of Dry Meaſiresr. The ſeventh of Long 
Meaſires. The eighth of Time, and the ninth of Do- 
zents, Thefe ſeveral Tables are made by the Rules im- 
mediately going before them, and their uſe is to expreſs 
in Decimal numbers either Money, Weight, or Meaſure, as 
by the following Propoſitions will appears 


Proe. I. 
How by the Table to expreſs Engliſh- 


Coin in Decimals. 


The firſt of the nine Tables is for this purpoſe ; 
therefore if you would expreſs cither ſhillings, pence, 
or farthings in Decimal numbers, you muſt repair to 
the firſt Table, which is of Engliſþ Coin, and there 
againſt 13 ſhillings you ſhall fnd .65, which is the De- 
cimal of 13 ſhillings, alſo againſt ſeven pence you ſhall 
tind .02916667, which is the Decimal repreſenting 7 
pence: Allo againſt 2 farthings you ſhall tind .co208- 
333, which is the Decimal anſwering 2 farthings, and 
the like is to be done for any other number of ſhillings, 
pence, or farthings, 

But if it be r<quired to find the Decimal of divers 

Denom- 
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Denomifations of Coin in one Sum, as of ſhillings, 
pence, and farthings together, you mult add the Deci- 
wals of all the particulars together, and the Sum of 
them ſhall be the Decimal ſought. 


Examples, 


Tf you would know the Decimal of 13s, 74 
24, in one number, you muſt firſt look 

in the Table for the Decimal of 13 s, 65 

which is .65, and ſet that down, then ,02916667 

look for the Decimal of 7 d. which is 00208333 

00916667, and ſet that down allo : _ 

Laſtly , ſeek the Decimal of 2 q. which .68125000 

is ,00208333, ſet that down alſo; then 

if you add theſe three numbers together, as in common 

Addition, you ſhall hind the ſum of them to be .6812- 

50go, which is the Decimal belonging to 13 5, 7 d, 24+ 

as by the work in the Margine appearcth. 


Pxoe. IL 


Flow . by the Table to expreſs Troy- 
Weight im Decimals. 


The ſecond Table is of Troy Weight, the ſeveral De- 
nominations whereof are Owunces, Peny-weights , and 
Grains : So that by the Table you ſhall tind that the 
- Decimal belonging to five ounces is 41666667, the 

Decimal belonging 'to 17 peny-weight is . 07083333, 
and the Decimal belonging to 13 Grains is ,00225694, 
and (o of any other number of ounces, peny-weights, 
and grains ſeverally. 

But if it were required to Expreſs theſe (or any other) 
ſevcral 


 , 4 a ., ct = 
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ſeveral Denominations in one Decimal FractioSthen 
you mult ( as before you did for money ) take out of the 
Table the ſeveral Decimals belonging to the reſpeive 
quantities, and add them together, fo ſhall the Sum of 
that Addition be the Decimal ſought. 


Example, 


If it were required to find a Decimal which ſhould 
repreſent 5 ounces, 17 peny-weight, 13 grains, you 
mult firſt look in the Table for the Decimal belonging 
to five ounces, which is .41666667, and writc it down, 
then look the Decimal belonging to 17 grains, which 
is .07083333, and write that down, 
then look tor the Decimal of 13 grains, .41656667 
which is .00225694, and write that 07083333 
down, then adding theſe three num- .00225694 
bers together, you ſhall find the ſum - 
of them to be .48975694, which is .49975694 
the Decimal repreſenting $5 ounces, 

17 grains, 13 peny-weight, as by the operation in the 
Margent appeareth. 


Pros. IIL 


How by the Table to expreſs Averdupois 
great weight in Decimals. 


The third Table is of Averdupois great weight, the 
ſeveral Denominations whereof are _— of Hwn- 
dreds, Pounds, Ounces, and Quarters of Ounces; thus 
you ſhall find in the Table, chat the Decimal of 3 Quar- 
ters of a Hundred is ,75, the Decimal of 22 pounds 
is ,19642857, the Decimal of 7 ounces is'.00399- 
625, and the Decimal of 3 quarters of an ounce 
is 


fa:  Detimal dritbinetick; 
is .oogg1853, in this manner by the Table you may 


tind the correſpondent Decimal belonging to any num. 


ber of quarters, pounds, ounces, and parts of ounces 
ſeverally. 


But if it be required to find one Decimal namber 
which ſhall repreſent divers Dcnominations, you mult 
firſt find the Decimal belonging to the feveral particu- 
lars, and add them together, the ſum whereof ſhall be 
the entire Decimal required, 

Example, 

Let it be requircd to find a Decimal which ſhall re- 
preſent 3 quarters, 22 pounds, 7 ounces } of an ounce. 
Firſt, lookin the Table for the decimal of three quarters 
of a hundred, which is .75, and write it down, then 
look for the decimal of 22 pound, which is .19642857, 
and write that down, alſo Iook the 
Decimal belonging to (even ounces, 75 
which is ,00390625, and write that .19642847 
down : Laſtly, ſeek the decimal of ,00390625 
three quarters of an ounce, which is .00041853 
,00041853,and write that down,then 
adding theſe four numbers together, .95075335 
you ſhall find their ſum to be .95075- | 
335, which is the Decimal repreſenting 3 qu, 22 kb, 
7 oun. 2 of an ounce. ; 


Proe. IV. 


How by the Table to expreſs Averdupois 
little weight in Decimals. 


The fourth Table is of Averdupois little weight, the 
Benominations whercof arc Ounces, Drams and Quar- 
; ters 
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ters of drams,fo that the Decimal of 1 ounces 5.6878, 
the Decimal of five driams' is .01953125, and the Des 
cimal of one quarter of a dram is .00097656 

| Bur if it be required to find one decimal number, 
| which ſhall repreſent 11 ounces, 5; then-you muſt tirlt 
look for the decimal belonging to-11 ounces, which is 
6875, and ct it down ; then look tor the decimal an- 
{(wering to 5 drams, which is 01953- 

125, and ſet that down, Latily, lcok .6875 

the decimal belonging to a quarter of .01953125 

a dram, which is ,000976$6, and ſet .o0097656 
that down ; theſe three numbers being > 
added together, produce 70800781, 7o8007S1 
which is the correſpondent decimal be- 

longing to 11 ounces, 5 drams. and a quarter of a dram/ 


Prob. V:; 
How by the Table to expreſs Liquid Mea- 


ſures #2 Decimals. 


w pm” VB @® Ll 


Becauſe there is ſo great variety of Liquid Meaſures, 
p that hardly any two commodities arc (old by the lame, 
), WM the difference of the Gallon contioually making altera- 
tion, we have therefore in this fifth Table made the 
greateſt denomination to be one Gallon, the next lets 
denomination being Pints and quarters of Pints, ſo that 
in the Table you ſhall ind the decimal belonging to 
three pints to be 4.375, and the decimal belonging to 


S two quarters, or half a pint, to be ,062.5, and fo tor 
any other, 

But for to expreſs Pints and parts of Pints in one en- 
1e tire decimal number, you mult add the Decimals of the 
f- ſeveral denominations together, and their Sum (hall be 
rs the entire Decimal, 


Bb So 
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So if You were to exprels 3 pints and an 
halt in one entire decimal number, add the ;375 
decimal of three pints, which, js .375, tO. -,0625 
the decimal of two cuarters- Which. 15.0 —— 
625, and thcic ſum 44375, fthall be the de 1.4375 
Ciwal of three piats aud an halt. 


Proe:; VL 
How by the Table to. expreſs Dry Mea- 


{ures in Decimals. ©: 


The fixth Table is of Dry Meafsres, the Gveral de- 
nominations whereof are Bufſhels, Pecks, quarsers of Pecks 
and Pints, ſo may you find the decimal of tive buſhels 
to be.625, the decimal of two pecks to be .0625, the 
decimal of three quarters of a peck to be .023437, the 
decimal of two pints to be 0035263, Thus are the 
correſpondent decimals belonging to the ſeveral deno- 
' Minations found. | | To 

But if you would have one number to expreſs 5 bu- 
ſhels, 2 pecks, three quarters: of-a peck, and: 2 pints : 
you mult firlt find the decimal belonging to'$ pecks, 
which is.625, and write it down, then tind the deci- 
mal of two pecks, which is ,0625, then feck the deci- 
mil of three quarters of a peck, which is 0234375, 
and wtite that down. Laltly, ſeek the 
decimal of two pints, which i$.0039063, 4.625 ; 
which numbe:s being added together, - ,0625 
produce .7148438, which is the deci-  ,0234375. 
mal belonging ( or expreſling) 5 bu- .c039063 
ſnels, 2 pecks, three quarters of a peck, - — 
and 2 piats, 7148439 


PROP - 
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Prose. VIL 
How by the Table to expreſs Long Mea- 


(ures in Decimals. 


The ſeventh Table is of Long Meaſires, the Tnte- 

pers being Tards and El; : and the leſſer denominations 

re quarters of Tards or Flis, Nuiles, and quarters of 
les, So you may fhnd in the Fable thac the deci- 

mal of three quarters of a Yard, ot an El), is ,75, the 

decimal of two Nailes, is .125, 2nd the decimal of one 

quarter of a Naile is .015625. 

But if you would have one number to expreſs 3 quar- 

as of a Yegd, or an Ell, two Nailes, and one quar* 

er of a Naile 3 you mutt ſeck the decimal of three quar- 

ersof a Yard or Ell, which is .75, and write it downg 

ikewiſe feek the decimal of two Naites, 

which is ,125, and write that down. .75 

lily, ſeek the decin a! of one quarter .125 

ofa Nail, which is .015625, and write ,015625 

het down, theſe three numbers added — 

ogether,” make..$g0625 , which is the . .890625 

Jecimal belonging to 3 quarters of 3 

ud or ElI, 2 Nailes, and one quarter of a Natle, 


Prove. VIE. 
How by the Table to expreſs, the parts of 


Time m Decimals. 


Time is aſually divided into Tears, Months and Dayes : 
the eighth Table which is of Time, conliſteth of 
cle two denominations, Months and Day?s, you may 
Bb 2 find 
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find that the decimal of 5 months is .416667, the de- 
cimal cf 26 dayes is ,071233, Theſe arc the priinci- 
pal decimals, but the compound decimal number re- 
preſenting 5 months, 26 dayes, is .487900O, -as you 
{hall find, it you add .071233, which is the decimal of 
26 daycs, to 4416667, which is the decimal of hve 


Months. 


Proe, IX. 
How by the Table to expreſs Dozens is 


Decimals. 


-'The - laſt Table is of Pozens, the Integer being a 
Groſſe, and the ſmaller denominations are Dozens, and 
parts of Dozens, ſo may you tind the decimal of ſeven 
dozen to be .5833333, and the decimal of five parts of 
a dozen to be ,0347222, and theſe two numbers ad- 
ded together, make .6220555, which is the number 
which repreſenteth 7 dozen, and £z parts of a dozen, 

In the ſetting down of Decimal Fra@ions, to add 
them together, you muſt al wayes obſerve to ſet Priney 
under Primes, Seconds under Seconds, &c. which the 
points before the ſeveral Fractions will dire& you to 
do, 

Hitherto we have ſhewed the uſe of the foregoing 
Tables in-cxprelling of Fractions in decimal 
numbers, It refteth now to ſhew the uſe 
them in finding what FraQion either of Mo- 
ney, Weight or Meaſure, any decimal num- 
ber given doth repreſent, and that ſhall bt 
made evident by the enſuing Propolition- 


PROP, 


Kito, 
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C- | : ; 
w 4 Decimal number bemg grven, how to find 
of What Frattion it doth repreſent. 
ve 
Let ,02916667 be a decimal number, repreſenting 
ſome Fraction-part of Exglif» Coin ; Becaule it i5 re- 
quired to find the value of this Fraction in Engliſh Coin, 
you muſt theretore repair to the Table of Eng!/zjh Cain , 
i; the ſecond Column of which Table ſeek for the nume 


ber given ( viz, 02916667 ) which you thall find to 
land againſt 7 pence, and fo much is the value of the 
decimal FriCtion 02916667, in,Engliii Coin, 
pa Alfo it the decimal Fraction ,75 were given, you 
nd i ſhall find the value thercot to be 15 ſhillings, and che 
ven IF value of ,003125 to be three farthings. 
of Likewiſc in the Table of Troy weight, if .41666657 
ad- WF were given, it would. fignitic tive ounc2s, and .05416- 
ver WF 667 would expreſs 13 peny weight, aud 00173611 
en. WF will expreſs ten grains, &<. | 
dd Afrer this manner may you tiad the valoe of any de- 
me! WF cimal number givea, cither in Mary, Weight or Mea- 
the WW ſure, when the number given may be cxatly tourd in 
160 I the Table : But if the number givea cannot be trund 
exaqly in the Table unto which it is dir. 2d at one 
ung i cotrance, Then you wuilt, Find in the ſame Table, the 
mal W neareſt n2xmber you can, leſs than the given numver, and 
e of take 12 aumber that anſwers nao it un the firſt Column, 
Mo-W which will be the greateſt Fraftion of th: number required ; 
um Wl then ſubftraGting the decimal thus found, out of the deci. | 
I be given, yore ſrall have a remainder, which remainder ſeek, 
) WW «iſo 2n the ſecind Column of the Table, if it may be found, 
if pot. ſeek the neare(t leſs, and the uumber anſwering there- 
#110 tn the firſt Column ſhall be tbe wext greateſt Fraftion 
OP, Þb 3 thea 
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then ſubſtratiing this decimal found out of the former ye- 
mainder, there will be another remainder, which alſo ſeek 
an the Table, and proceed as in the former ; An Exampl: 
or two will make all plain. NY 


Example, 1. 


Let ,68125000 be a Decimal given, repreſenting 
ſome part of Engl Cory, It you look in the Table 
Engliſh Coin for ,63126000, you cannot find it, but 
the neareſt number in the Table lefs than it, is 465, a- 
gainſt which I find .13 5. fo that 13 ys. is the greateſt 
traction-part of Exgliſh Coin agreeing to this number, 


This done, ſubſira& .65 out of .681 25000, and 
there will remain .03125200, which number alſo you 
muſt ſeek in the Table ot - Engliſh Coin, but being you 
cannot find it there, you muſt take the rieareſt number 
leſs than it, which is ,02916667, againſt which I find 
7 pence, which is the next greateſt Fracion-part of 
Engliſh Coin agreeing to this number, | 


Again, ſubſtra& ,02916667, out of 0312000, and 
there. will remain .o02a333, which number ſcek in 
the Table, and you hnd it to ſtand againſt 2 far. 
things, and ſo much doth this laſt remainder fignihe in 
Ergliſh Coin, and the whole given number .68 125000 
doth repreſent in Engliſh Coin thirtcen ſhillings ſeven 
pence two farthings, as by the operation following 
dgth appear. 3 | 


v4 


*6$125000 


Decimal Arithmetick, 
£812 5009 numbcr given, 
«65+ ++ ++ thenext leſſer number in the Table repre- 
plc | lenting 13 
03125090 firſt remainder. 
02916667 the next leſſer number in the Tablc, repre- 
{cating 7 d. 
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ing 00208333 ſecond remainder, which reprefents two 
» of farthings, 
but So doth the whole number repreſent 13 5.74. 29. 
, & 

felt Example 2, 

T, 


Let the Decimal ,$7 426934 repreſcnting fon e fra- 
nd ction of a pound iter!:pg;be given» Ityou look in the 
'0u "Table ot Eng!i;h Coin tor 57426934 you cannut find 
700 it; but the n-areſt numbes in the I able leſs than ie.is 
ber 85, 2g-10{t which I tind 17 ſhillings, fo that 17 (hil- 
ind lings 1s the greatelt fraction- part of Eg/ih, Coln,'aprec- 
of MW ing to this manber. 
Then fubtiraQing . 85 out of ,87426934 there will 
3e:rain 02426934, which 'numb:r ello yuu frutt ek 
nd MW in che Table of E:g/ifp Corn, but ſeeing you cannut had 
in it thcre, you mul ::ke the neareſt number Jets than ir, 
ar- WW which is .020$3333, againſt which I tind five pence, 
in WW which is the ncxt greateft Fraction-part of Engliſh 
00 Ml Com, +» 
ven Laſily, fubſtrat ,020$3 333, out of .c242693 4, and 
ing W there will xcmain (00343601, which numbet'ywu mult 
WJ allo ſeek in the Table of Engliſh Coin 3 but not tinding 
it exactly there, you. mult take the nearclt number lets, 
which is .co03125, apainlt which you ſhall nad 3 tar- 
things, whicty is the nextgreateft fraction-purt v1 Enge 
200 i i Coin, and the Decimal 87426934, datly in value 
: lignitie 17 ſhillings 5 pence 3 tarthings, and ſomething 
: | Bb 4 


more 
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more, for ,003125 is the decimal of 3 farthings ; and 
the' number you are to look for in the Table is .00343- 
601, greater than the decimal of 3 farthings 3 where- 
fore, if you ſubſirat .co3125 out of 00343601, there 
will remain .31101,which is the 4;3=:; part of a farth- 
ing, which is inconſiderable, Sce the tollowing ope- 
ration. | 


87426934 Decimal given. 
$+++- + +« Decimal of 

92426934 Firſt remainder, 

©2083333 Decimal of—2o———5 4. 


-  uamous 


—. 


- - } 
- - 


00343600 Second remainder. 
003125 .; Dechnal ok—————; 9. 


00031101 Decimal part of a Farthing, 


& And here note, that whatſoever hath been here 
| ſaid concerning the uſes of the Table'of Engliſh 
Coin,'the ſame order is to be obſerved in the uſc 
of the other Tables of Weight, Meaſure, Time, &c, 
as by the following Examples ( if you make tri- 

al ) will appear, "$240 -U 


Examples. 


ll 6 a —_ 9 das. | lll. 


1 If this decimal 48975694, were given to know 
the value thereof in Troy weight, you ſhall find it to 
, Contain 15 ounces, 17 peniy weights, and 13 grains. | 
{4+ 2 Alſo if 95075335 were a Decimal giyen, and it 

- were required to find the value thereof 10 4verdupmid 
eat weight, you ſhall find it to-contain 3 quarters of 
Shinde » 22 pound, 7 ounces, and 3 Yuarters of an 

Ss > ....3 * wt! > Jo'Þ « \ 

"0Y. ' ; 7 3 Like- 


A, _ Ss ms en. 


, 


| 
e 


_y wry 
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3 Likewiſe, if .70800981 were a decimal FraGion 
given, you ſhall find the value thereof in Averdupays lit 
tle weight to be 11 ounces, 5 drams, and one quarter 
of a dram. 

4 If .4375 were a Decimal, whoſe value were re- 
quired in Liquid Meaſure, you (hall had it to contain 
3 pints and an half. | 

5 Let.7148438 be a Decimal given, whoſe value 
is required in Dry Meaſwres, you thall find it to con- 
tain 5 buſhels, 2 pecks, 3 quarters of a peck, and 2 

nts, 
" Thus have I ſhewed you the uſe of theſe decimal 
Tables in exprelling of the fraQion-parts of Aſoney, 
Weight Meaſure, &c. But becauſe theſe Tables may not 
be alwayes at hand, when there is need of them , I will 
here ſhew you how the value of any decimal given. 
may be known by multiplycation onely 3 and this is 


THE RULE, 


Multiply the Decimal given, by the number of known 
parts of the next inferiour Denomination, which are equal 
zo the Integer, the Product is the value of the Decimal 
propoſed in that inferiowr Denomination 3 aud if there 
bappen to be any Decimal in tbe Product, you may in like 
manner find the value thereof in the next inferiour Deno« 
mination, and ſo proceed till yaxs come to the leaft knows 
parts of tbe Integer. 


Example, 


Let .67395834 bea Decimal given, repreſenting the 
fraction ot a Pound ſterling, Firlt multiply .67395834 
by 20, (the number of ſhillings in a pound tterling ) 
and the produ@t will be 1347916680, from which 
cutting off the laſt cight figures with a point, or mY 
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of the pen ) becauſe there were-cight tigures in the gi. 
vea Fraction } there will ſtand betore the point ( to. 
wards the left hand ) 13, which are ſhillings, and the 
remainder .47916680 ttanding behind the point, will 
be che fraQion-part of one thilling ſterling , which 
number .47916680, you mult maltiply by 12 ( the 
number of pencein one ſhilling ) and the Product will 
be 575000169, from which number cut off the lat cight 
Hgures as before, and there will be 5 lett to the Icft 
hand, which are 5 pence, and the figures on the righe 
hand of the point, viz. ,75000160 arc the fraftion- 
part of one peny ſterling, which therefore multiply by 
4 ( the number of farthings in one peny ) and the Pro- 
du& of that multiplication will bz 300002640, from 
which cut off the laſt eight figures to the right hand, 
and there will be lefe 3 towards the left hand, which 
repreſenteth 3 farthings, and the remaining tgures to- 
wards the right hand are but the fraction-part of a far- 
' thing, which we therefore reje&. And thus you find 
by Multiplication only, that this fraction 67395834 
doth repreſent in the known parts of Engliſh Corn, 13 
ſhillings, 5 pence, 3 farthings, as by the following opc- 
ration appeareth. | | 
«67395834 
20 


ennnmn_www_titzwas onwvoon 


Shillings 13,47916680 


12 


— 


95533360 
47916680 


Pence $5,75000160 
4 


uy 


Farthings 3,20000649 


In 
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| Tn like manner, if this fraction .9430902$ were gi- 
ven, repreſenting ſome fraction-part of Troy weight, 
you ſhall find the value thereof robe 11 ounces,7 peny 
weight, 13 grains, as by the operation tollowing ap- 
peareth, 


94805028 


I2 


189618056 
94809328 


Ounces, 11437708336 
20 


Peny-weight. 7,54166720 
24 


216666380 
208333440 


— 


Grains, 13|00001280 


In this manner may any Decimel given be reduced 
into the known parts of the Integer by Miltiplication 
only. And 

q Here note, that whereas in the preceding Tables 

the Decimal tractions conſiſt of ſever or eight Fi- 
gures, we ſhall in the proſecution of- our work 
make uſe only of four or five of the hiſt of them, 
which will be ſufficient in ordinarv practice, and 
come near cnough to the truth in any ordinary 
queſtion whatſocver, 

So if in ſtead of ,02916667, which is the fraction- 
part of 7 pence, you take out only .02916, it will be 
ſufficicnt. : 
of #- Bs Alfo 


26 Decimal Arithmetick. 


| 05833333 05833 In Troy Weight, 
Alfo forq,0058594 ke) .0055 >In Dry Meoſure, 
5833333 +5833 Yn Time, 


Thus much concerning the conſtruQtion and uſe of 
the decimal Tables, we ſhall now come to the praftice 
of Decimal Arithmetick,, which ſhall be taught in the 
Rules following. 


Of Notation of Decimars. 


OTATION of Dccimals is contrary to that 

of whole numbers: for whereas in whole num- 
bers the valnes of figures are increaſed ten-fold by con- 
tinual addition of Cyphers towards the right hand : 
fo, on the contrary, the values of the places ot Dccimals 
do decreaſc in the ſame proportion. 

And whereas in whole number, Cyphers in the fiſt 
place towards the left hand are unneceſſary, yet in De- 
cimals, they are abſolutely neceſſary to diſcover the true 
denominator. Alſo Cyphers at the end ( or towards 
the right hand ) of decimal numbers are of no value, 
for one ſingle Figure in decimals fignities as much as 
the ſame Figure would do, if there were Cyphers pla- 
ced behind it, ſo07 is equivalent unto 70, 700, or 7000, 
&c, For the denominators of decimal Fractions are 
alwayes Cyphers with a Unite towards the left hand, 
as hath been already intimated, So 53 being reduced 
to its leaſt terms will be 57, and 5533 will be reduced 
to xz alſo, and ſoof any other, as by the Table follow- 
ing, doth evidently appear, 


987% 


Decimal | Arithmetick. 
987654321 | 1234567 


— 


I COOOOODO | ,OSOQOCOOTI 
I OCOCCOOCO | ,COOOOOIT 
ICOCOQO } .COOOORL 
I COOOO | .COOOI 
I ©9O0O | ,00O0T 


a thouſand 1000 | cor Or 5; 
a hundred, 100 | ,o01 or x; 
Ten 10 | 1 OI 5; 


W— 
—Y 


— 


Addition of De cimats. 


N Addition of Decimals, the ſame order is to be ob- 
ſerved as in Addition of numbers of one Denomi- 
nation before taught in the firſt part, in which there is 
no difficulty: But in Decimal numbers che chief care 
co be taken is in placing your whole numbers and Fra- 
&ions in their due order, which you ſhall ecafily and 
certainly do, if you obſerve this general Rule, viz, to 
place your whole numbers and Fratitons one under another, 
ſo that the points of ſeparation which ( im decimal num- 
bers ) diftingniſh the whole numbers from the Frafiions, 
ſtand direGily one under the other, then are you to pro- 
cecd in the addition of them in all reſpects, as you did 
in whole numbers. v. 


Example n. + * 


Let it be required to add together in one ſum theſe 
ſeveral ſums following, in a decimal way, viz 36 h. 2 5, 
8d, 2g9li,or.2d, 311i. 164, 9d. and611.2 5.50. 

Firſt, fet down 36 bi, and a pointor Comma after it, 
theg 
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then for the fration-paxt of 2 5, $ &. look in your Ta* 
ble of Engliſh Coin, where you ſhall find the decimal 
fraction of 2 5, $ d. to be, 41333 therefore for 36 li. 2 5 
8d. ſet down 36. 1333, 

——— for your 291i. © 5s. 2 4, ſet down 29, 
0083, 

Thirdly, for your 31 i, 16s. 9d, ſet down 31n, 
8375- 
Laſtly, for your 6. 2 5. 5 d, ſet down 6. 1208 as 
you ſee done in the operation following. 


= -+* @ 
36 o2 8 36, 1333 
29..08 2 29, 0083 
a 8. ne 
6 ©2 5 6, 1208 
103 02 © 103,0999 


Your decimal numbers being thus placed in duc order 
one under another, procced to the adding of them to= 
gether, as if they were whole numbers, and you hall 
nnd the fum or total of them to be 103, 0999. . 

Now the 103 which ſtands towards the left hand, 
are 103, pounds, and the .0999 which (iands towards 
the right hand of che Comma, is the fraction-part of 
One pound ſterling, the value whereof you may find 
7 by the Propoſition befor: going ) to be two ſhillings 
ere, which ſhould be two ſhillings exah, but it want- 
eth ſomewhat, viz. the 5;;5 part of a tarthing, which 
is inſcnible ; for if by the iwre mentioned rvl: you ſeek 
the value of the decimal traction, 0999, you ſhall find 
itto-be x ſhilling, 11 pence, 3. ftarthings, and the x5;3 
part of a faxthing, which you may call in all 2 ſhillings, 
for decimal nuwbers will ſeldom happen to give the ex- 
act valuc of fractions, but will be either greater or 7 

cr 
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ſer than they ought to be 3 but in ſuch a ſum as this is, 
the thouſandth part of a farthing is not to be regarded, 


Example 2, , 


Let it be rcquired to add together in a decimal way 
theſe ſums follawing, viz. 29 li. 1$ 5. 94. 39. 63 li. 
11s, 2d. 19. 12gli, 45. 0d. 29, and 3 li. 79, 
10d, 14, 

Firlt, for 291i. 18s, 7 d. 39. ſet down 29. 93229. 

Tairdly, for 129 1. 45. 2 9. ſet down 128. 20208, 

Laſtly, for 31i.7 5. 199. 1 4. ſet down 3. 39271 as 
you ſce here down in the Margine. 


Your decimal'numbers thus placed - 29.93229 
in order,add them together,as if they. 63.55937' ' 
were whole numbers, and you ſhalt 149-20208 
find the ſum of thegato contain 226, _. 3. 39371 
c8645. * © _ 

Now the 226, which ſtands tq= 226.08645 
wards the left hand: of the Comma, 
are 226 pounds.and the other figures towards the right 
hand, vis. 08645: arc the fra@ion-parts of a pound 
ſterling, which it you: reduce by the fore-mentioned 
Propoticion, you ſhall find the value _ tobe x 
ſhilling, $ pence, 3 farthings, ſo the whole ſum is 226 (;, 
1 "7 b . 4 
And here note, that what hath been ſaid, as con- 
cerning Myney, the, (amt is alſo tg, be upderſioed-of 
Weight,” Meaſire, Time, &c. 25 by the following Ex- 
amples will appear. 


— 


Other 


J0- 


Other” Examples for Praflice. 


Example 1, 


In Money. 
135. 8833 
95+ 5583 

3+ 2875 
23447291 
234 li, 14.5. 7 d. 


| 246.0398 
aebh Dome: dds 
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Example 2, 


In Troy-weight. 
7+97413 


— 
3. 621397 


' - 18.24930 
18 li. 2 0n,19p, w. 20 gr. 


——_ 4 
In Averdup. great weight, 


** 37+ 9442 
9+ 3053 
33. 6786 * 
">-1O, 0000 
; 1208142 


' | 


103, 7423 
103'C.2 9. 27 Ib. 3 oun. 


one from 


SubſtraRtion of D ECIMALS. 


H E Syubſiraction of Decimals differcth nothing 
from the Subltracting of one whole number from 
another, and the decimal numbers to be ſubſtracted 


another, muſt be placed in the ſame order, 


a5 in Adgjtion of Decimal numbers, the praQice of Sub- 


ſtracion 


is 2 500 
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ſraQion ſhall be ſeen in the following Examples. 
Example, 1. 


Let it be required to ſabſiraQ 31 li, 16 5. 9 d, out 6f 
36li.2 5, 8d. 

Firſt, for your 361i.2 5, 8, ſet down the Jecimal 
thereof, which is 36, 1333. 

Secondly, for your 31 /i, 16 5.9. ſet down the D:- 
cimal thereof 31, 8375. 

.This donedraw a line under them, and 
ſubſtraQing the leſſer from the greater, 36, 1333 
you ſhall find the remainder to be 4.2958 21,8374 
the 4 on the left fide of the Comma ares —— — 
four pounds, and the ,295$ which ſtand=- 4, 2958 
eth towards the right hand, is the fracti- 
on-part of a pound, the value whereof being ſou he, 
will be found to be 5 s. 11 pence, So that if you ub- 
ira 31/7. 16 5, 9 d, out of 361i. 25,8, there will 
remain 4 li,5s, 11d. 

But if divers ſums be to be ſubſtracted out of one 
greater ſum,then you muſt firſt add all the ſeveral ſmal- 
ler ſums together, and ſubſtract the ſum of them from 
= un given ſam, ſo ſhall the reſidue be the ſam 

ceureds 
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Examples for Pratiice, 

Example 1, Example 2, 

'In Money. In Averdupois great weight, 
Lent 2784. 8375 Bought 103. 7423 
Sold 37+ 9442 
2id a: (36. 1333 _ 
ſeveral )29. 0083 _. unſold 65. 7981 

times. Y31+ 8375 

\ © 6.1208 65C, 394. 50. 70u, 


paid inall 103.2999 


_——_— — 


zeſtsto 2581, 7376 : 
ay 2581114144, 09, 
r Example 3+ 
In Troy weight. 
Delivered to. a Gold(mith of old Plate 7. 97413 
Received of new Plate $54.59670 


Reſts in the Goldſmiths hands 2.7743 
2 li, 4 0un, 10 Pp. Ws 14 gre 


Mulciplication of D x c 1» a L $. 


ming wy of Decimal: differeth nothing 
F at all from the Muitiplication of whole numbers, 
©: making the greater number the Multiplicand, and 
the leſſer number the Multiplier, the number iſſuing 
f:om that Multiplication ſhall be called the Produtt. 
Now in the Multiplication of decimal numbers one 
by another, if there be any FraQion either in the Mu/- 
tiplicand or Maltiplirr, or Fractions in both ; So many 


frgurcs 


—— wt. —_— ——.. - 
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Figures as the Fractions contain, ſo many figures mult 
be cut off from the Prodx# towards the right hand, 
which ſhall be the Fraftivn of the Produft, and the 


figures towards the left hand of the Comma in the Pro- 
duct, ſhall be the Integers of the Produdt. 


Example 1. 


Let it be required to multiply 34 pounds, five ſhil- 

lings, three pence, by 16 pounds, tix ſhillings, fix 
ence, 

| Firft, ſcek the Decimal of 34 li. 55. 3 d. which you 
ſhall hind to be 34. 2625, make this your Multiplicand, 
then ſeek the Decimal of 16 1i, 6 5, 6 d. which you (hall 
had to be 16, 325, make this decimal number your 
Multiplier 3 then draw a 
line, and Multiply theſe Maultiplicand 34, 2625 
two numbers together, as Multiplier 16. 325 
if they were whole num- wo 


bers, and you ſhall find the 1713125 
Product of them tobe 559. 685250 
| 3353125. Now bccauſe 1027875 
there are four figures in 2055750 
the Multiplicand which 342625 
are. Fractions, namely , w—_— —y 
theſe four towards the Produkt 559. 3353125 
, right hand, viz. 2625,and 


there are alſo three figures in the multiplier, which are 
Fractions, namely, theſe three towards the right hand, 
viz, 325, that is in all ſeven figures, repreſenting Fra- 
Rions, I therefore cut off from the produdt the ſeven 
g MW figures towards the right hand, by making of a Comma 

there, to diſtinguiſh the whole number from the fraCti- 
ic Fon: Sois 559 the integer or whole number, and .3353- 
- £25, the Fradtion of this Multiplication, 


Res” UY 


Cc a2 Exam- 


* 
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Example 2, 


If there be Fractions in the multiplicand, and none 
in the multiplier, yet the work is ftill the ſame, for 
you mult cut off only ſo many figures from the produe, 
as there arc FraQions either in multiplicand, multi- 
plicr, or both : So it it were requircd to multiply 5767 
yards, and 3 quarters of a yard, by 2 35 yards, you mukt 
tirſt ſet down 5767- 75 for _ 5767 yards, and three 


quarters, which number muſt 


your multiplicand : And allo fer 5767, 75 
down235 yards for your multipli. 235 
er,then multiplying them togeth- — 
er,as if they were whole numbers 2883875 
you (hall find the produd to be 1730325 
1355421. 25, and becauſe there 1153550 
arc only two Fraction figures, —_— 
both which arc in the multipli- 1355421. 25 


cand, namely, the two laſt there- 

of .75, and none in the multiplier. I therefore cut off 
only two figures of the product, namely, the ewo lalt, 
which are .25, ſo is the product of this multiplication 
1555421, 25 which is 1355421 ſquare yards, and one 
quarter of a yard, And {ſo it a Garden or other piece 
of Land, lying ſquare, ſhould contain in length 5767 
yards, and three quarters, and in breadth 235 yards, 
the whole picce would contain 1355421 ſquare yards, 
and one quarter of a yard, 


Example 3. 


If decitnal Fra&tions be to be multiplied by decimal 
Fractions, you mnlt then ( as before ) multiply them 
as whole numbers, and from the produd cut off ſo ma- 


ny Figures towards the right hand, as there are Figures 
n 


_ — a—_—_ 4 PRINOY PO 6 
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in the multiplicand and the multiplicr: So if it were 
required to multiply .953 


by .782, you ſhall tind 953 
their product to be 745+ +782 
246, which being but ſix 

hgures in all, Icut them off 19c6 
and that fra&tion .7452 46 624 
is the product of the mul- 6671 
tiplication of the two gi- 

ven Fractions. 745246 

Example 4. 


If any two Decimal fraQions being multiplied toge- 
ther, the produd thereof doth not conſiſt of ſo many 
places as are required ( by the former rules) to be cut 
off, you muſt then ſupply that defe& by pretixing a 
Cypher , or Cyphers before the product towards the 
left hand : So if theſe Decimal frations ,063 and 
.0752 were to be multiplied, their 


product would be 47376, Now 0752 
( by the former rules ) you ſhould 063 
cut off ſeven figures of the product 

towards the right hand , but this 2256 
product 47376 conlifleth but of five 4512 
hgures 3 wherefore to make it ſeven . 
hgures, I prefix two Cyphers before 0047376 


the product on the left hand , ma- 
king it .0047376, and that is the true product produ- 
ced by this multiplication. 


Example 3. 


If you would multiply any Decimal ( cither Fra- 
ion only, or whole number and fraction together ) 
by 10, 100, 1000, &c, You muſt add ſo many Cy- 
Cc 3 phers 
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phers to the mnltiplicand, as there are Cyphers in the 
-  multiplyer, and cut off ſo many Figures as there are fra. 
ions ia the multiplicand, and that number ſhall be the 
product required : So if 7, 856025 were a Decimal 
given to be multiplied by 100, add two Cyphers to the 
number given, making it 785602500, then becauſe 
there were ſix figures of this number towards the right 
hand, it will be 785, 602500, which is the true pro- 


dud xequired. 
Examples for Pratiice, 
Example 1, Example 2, 
7, 432 22, 358 
2,6r | 32 
7433 44716 
44592 67074 
14564. tym 
— 715-456 
19397 52 | 
Example $, Example 4. | 
| | | 
+352 375.6218 
2 4 100 
= pn t 
1408 375-621808 
604 


Diviſion 


- 


Decimal Arithmetick. 


he Diviſion of Deciwr s. 


Os S Diviſion of whole numbers is the hardeſt of thc 
four Species of Vulgar Arithmetich , ſo the Diviſion 
of Decimals 1s the molt difhcuit of the four kinds of 
Decimal Arithmetick , but I hope to make it plain, ta 

the underſtanding of the meaneli capacity. 

The ſeveral varieties that may happen in Diviſion, 
are principally ( it not only theſe) fowr. Namely, Firſt, 
To divide wbole numbers and fraftions, Secondly, To 
divide whole numbers by mixt, or mixt numbers by whole, 
Thirdly, To divide a greater fraction by a leſs ; and Latt- 
ly, To divide a kſſcr frattion by a greater. 

In Diviſion of Decimals this Rule is general, 7/ the 
Dividend be greater than the Diviſor. th: Quotient wil 
be either a whole number or a mixt, but if the Dividend 
be leſs than the Diviſor, the Quotient wil be a Decimal. 
And ( for convenience in working, it there be need ) 
any number of Cyphers may be annexed to the Divi- 
dend, that thereby the Quotient may exteud to as ma» 
ny places as the tenour of the queſtion ſhall require. 

The manncr of the working of Diviſox in Decimals, 
is the ſame with that before delivered in whole nume 
bers in the firſt part of Vulgar Arithmctick, as will ap- 
pear by the Examples tollowing, in cvery of the four 
premiſcd varictics. 


The Rule for the firſt variety. 


The Dividend and the Divifor, being both mixt num- 
N bers, or one of them being # whole number and the other 
Cc 4 a 3Xt 
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a mixt or the Dividend being a Decimal, end the Di. 
viſor 4 whole number or a mixt, the firſt figure in the 
Guotient will be of the ſame place or degree, with that Fi. 
grere or Cypber of the Dividend, which at the firſt demand 
ftandeth, or ( at leſt 7 Juppſea to ſtand direfily over the 


pF 


Place of Unites in the Divilor, 


Example 1. Where the terms given are both 
So mixt numbers, © Sh 


Let it be required to divide 659. 3354125 by 16, 
325, Here the terms given are both of mixt numbers, 
which bcing placed according to the Rules delivered 
before, for the Diviſion of whole numbers, the figure 
in the Dividend, which at the firſt demand, ſtandeth 
over 6, the place of Unites in the Diviſor is 5, and be- 
cauſe this ſtandeth in the place of tenths, therefore the 
firſt figure in the quotient is in the place of tenths alſo, 
and the whole number confiſteth of two of the foremoſt 
places, and the reſt is a Decimal, thus the quotient 
ſonght in our preſent example is 34. 2625, of which 
34 the two firſt figures is the Integer or whole number, 
262 5 the Decimal fraction. IMs 


Diviſor 
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| Diviſce Dividend Quotient, 
16.325) + 55943353125 (342625 


[ #4*4+%* 


; W 
489.75 
69. 585 


65. 300 
4+ 2853 


342650 
; 1. 02031 


O—— —_—  — 


| 97950 
040812 


32650 
c81625 


$1625 
Example 2, One of the terms given, being 8 


whole number, the other mixt, 


The mixt number 1375421. 26 he by 
the whole number 235, the quotient will be 5767.75, 
and the firſt figure in the place of Thouſands, as by the 


| operation doth appear. 


Diviſer 
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26 ) 435673 ( 001374 


26 
096 


78 F 
187 


182 
0053 


——— 


52 
The Rule fot the ſecond variety. 


When the Dividend js a whole or mixt number, and 
the Diviſor a Decimal,: add as many Cyphers to the Divi- 
dend as there are places in the Diviſor ; for the integral 
pat of the quotient will confift of as many places as the Di- 
viſor, and the places ariſing from the integral parts of th: 
Dividend added together. 


Example, t. 


Let 348. 7 5 be the mixt number given, to be di- 
vided by the decimal 25, to the number given, Iadd 
two Cyphers, the number of places in the diviſor, and 
then-it will be 348,7500, which being divided by 4253 
the integral part of the quotient will be 1395, becaule 
the whole part of the dividend 3458, being divided by 
+25 giveth two places, and the number of places in 
the Diviſor being two, giveth two more 3 and fo the 
Iategral part conſiltcth of four figures, as by the ope- 
Tation, 


Ciriſor 
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Diviſor Drvidend Dnatient, ! 
235) -' 135542125 (5767-75 


— _—_—_—_—_—__— 


1175 
1804 


1645 

1592 

Ex 1410 
Ye 1821 


Example 3. The Dividend being a Decimal, and 
Diviſor a whole number, 


The Decimal fraQtion 435573 being divided by the 
whole number 26, the quotient will be .002372, and 
c the frlt ſignificant figure in the place of thouſands, or 
y fourth place from Unity, as by the operation it doth 
appcar. 


w+ Ro +. » 


cauſe there are 3 pla- 
ccs in the Diviſor; 
and but 3, becauſe 
the integral part of the 
Dividend is lefs than 
the fignificant figures 
in the Diviſor, 2s by 
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348, 7500 (1395 


the operation it doth appear 


Diviſor Dividend 
25) 
25 
98 
bs 75 
237 
225 
r25 
125 
Example 2, 
Let the mixt num- Diviſor 
ber 72, 5 be divided c75) 
by .075, the number 
of placcs in the inte- 
gral part of this Quo- 
tient will be 966, bc- 


Dividend 
72.5000 (956 
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The Rule for the third Variety, 


When the Terms given are bath Decimals, the Divi- 
dend being the greater, the integral part of the quotiens will 
conſiſt of as many places as the Diviſor doth. 


Example, 


Let the Decimal .73658 be divided by the Decimal 
.32 the integral part 
ot the Quotient will Diviſir Dividend. 
be 23, becauſe the .32) +73958 (2311 
Diviſor doth confift 6SV:8 
of two places, as by 


the operation in the 64. 
Margine doth appear. 99 
"i 
33 
32 
FE 38 
32 
6 


The Rule for the fourth variety, 


When the terms given are botb Decimals, couſifting of 
equal places, the Dividend being the leſſer term, place the 
Dividend 4 « Numerator, and the Diviſor 4s De- 
nominator 3 ſo 4 ſuch vulgar frattion the quotient ſought : 
But if the terms given conſiſt not of equal places, ſupply the 
Plact or places wanting in etther of the terms, by annexing 
« "'ypber 
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a Cypher or Cypbers on the right hand, and then proceed as 
before. Thus if ,27 be given to be divided by .93, the 
quotient will be 37, Alfoif .35 be given to be divi- 
ded by 78563, the quotient by annexing 3 Cyphers 
to 435, the lefler decimal given, will be 4Zj35z3, which 
vulgar fra&ions may be reduced into dccimals it need 
be, by the firſt Propoſition in this Second part of deci- 
mal Arithmetick, 


Examples for Pratiice, 
44) .35673 (:0081,8c: 425) 2481.00 (9924 


— 


352 225 
47 0231 
44 | 225 

3 60 
v0 
100 
100 
(oſoſe) 


. Having given you Examples of the four foregoing 
Rules in the ſeveral caſes of Diviſion in Decimals, ac- 
cotding to the third way of Diviſion taught in the 
Firſt Part : 1 will now bring all the forementioned 
four Rules into one general Rule, and give you Exam- 
ples of all the Varicties, that can pollibly ariſe in Deci- 
mal Diviſion , ready wrought according to the firit 
( or moſt common.) way of Diviſion, taught in the 
Firſt Part; 


The 
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The general Rule is this, 


When the Dividend and Diviſor are placed orderly 
one under another ( as in the Firſt Part is direted ) 
Obſerve this general Rule, 

IWhen the place of Primes in the Diviſor, of any Decimal 
Frattion, comes to be under the place of Prime in the Divi- 
dend ;, The demand that is then made ſhall be the laſt figure 

the whole number ( or Integer) that is to be placed in the 

wotient : all after it being Primes, Seconds, Thirds,&c. 


Examples of all Varieties 
Example 1. 


To divide a mixt mimber by a mixt number, as 
172.5 by 3746. 


i Xz (4 
267 5 
4 4343(4 
2X2 62619 
54 95 444(6 
X72. 5$2&G9 99 (46,049 
+7 466655 
F-74444 
4*+7 7+ 
FF 
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a Cypber or Cyphers on the right hand, and then proceed as 
before. Thus if ,27 be given to be divided by .93, the 
quotient will be 37, Alfoif .35 be given to be divi- 
ded by 78563, the quotient by annexing 3 Cyphers 
to 435, the lefler decimal given, will be 34373, which 
vulgar fraqions may be reduced into decimals if need 
be, by the firſt Propoſition in this Second part of deci- 
mal Arithmetick, 


Examples for Praftice; 


44) .35673 (:0081,8c: 425) 2431.00 (9924 


p— 


352 225 
47 O23 
44 | 225 

3 60 
5O 
100 
IOO 
©OO 


. Having given. you Examples of the four foregoing 
Rules in the ſeveral caſes of Diviſion in Decimals, ac- 
cording to the third way of Diviſion taught in the 
Firſt Part : 1 will now bring all the forementioned 
four Rules into one general Rule, and give you Exam- 
ples of all the Varieties, that can pollibly ariſe in Deci- 
mal Diviſion , ready wrought according to the firſt 
( or moſt common) way of Diviſion, taught in the 
Firſt Part; 


The 


2648S Dy yy "a L-] 
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The general Rule is this, 


When the Dividend and Diviſor are placed orderly 
one under another ( as in the Firſt Part is directed ) 
Obſerve this general Rule, 

When the place of Primes in the Diviſor, of any Decimal 
Frattion, comes to be under the place of Primes in the Divi- 
dend ; The demand that is then made ſhall be the laſt figure 

the whole number ( or Integer) that is to be placed in the 

wotient ; all after it being Primes, Seconds, Thirds &c. 


Examples of all Varieties 
Example 1. 


To divide a mixt mnamber by a mixt number, as 
172.5 by 3746. 


T3 (4 
267 5 
4 4343(4 
Xz 6$26x9 
54 954446 
X72. 5$2.&9 99 ( 46,049 
+7 46646655 
FT HAXK 
#777 
++ 
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; Example 2. 

Of a mixt Number by a mixt Number 3 the Divi- 

for being greater than the Dividend. As 2, 34 by 
52, 12% 


555997 
26652XgX(5 
2. 34@&9988 (.04489 
SHAXXY SS S 
$XXIXXN 
$3.rx 
IFo+ 


Example 3. 


To divide a Whole Number by a Decimal Fra- 
Qion, As 82, by .056, 


3 (2 
#6 325 
36 &59(2 
82.5998. (14653 
0564 5666 


5355 


J- 
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Example 4. 


To divide a Decimal Fraction by a Decittil Fia- 
Qion, As .0125 by .5. 


Or Z y (025 
0.9.5 


Example 5, 


A Decimal Fradion by a Decimal Fraction, As .Þ$- 
564 by .o08, 


000.8 5648 (107,05 
.co88888 


Example 6, 


| A Decimal Fration by a Decimal Fraction, As 
7 3952 by +32, 


t933 


O07 39 5X (2,311 
O FAXES 


FF 


Example 7 
. A Mixt Number by a Whole Number. As 32.959 


by 27, 


Fo gn . nn 
X5 5(1 
_ FX-B 5(9 (1.220 
X7+777 
X XZ 
Dd Exams 
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Example 8, 


A Mixt Number by a Whole Number. As 36.7- 
875 by 243+ 


i 
b-4 
F1 
X3 7X 
X5y X&X 
& Fe.787F 5 ( 0.2625 
XX 333IF 


XZ 4X 
22 
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The Rule of Three in Fractions 
Vulgar and Decimal. 


Hat the Rule of Three is, and the manner 

j / of working, is alrcady ſhewed in the firtt 
part, that which we hcre intend is only to 

add ſome Examples in Fractions Vulgar.as well as De- 
cimalz that by comparing the work in both, the Ex- 


cellent uſe of Decimal Arithmetick might the bercer 
appear. 


And how to convert the known parts of Movey, 
Weight, or Meaſures Engliſh, into Decimals hath been 
already ſhewed, both Arithmeticaly and by Tables; yet 
to prevent the ſeveral additions and ſubſtratiions in thoſe 
Taller, I have here annexcd another Decimal Table, for 
the more ſpeedy Reduction of Engliſh money under two 
ſhillings, all ſums of money above, not having pence or 
farthings annexed, being as eaſily reduced by memory as 
by Tables ; and this I have the rather done, becauſe the 
ame Table will alſo reduce the Coins of France, and the 
parts of Troy-weight, if an ounce be made the Integer, 
which in _- of practice is much more uſcful than 


the poun 


” 
" 
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The Table of REeducTion, 


ku2g 


oo1042] | 
£02083 | Gr. 1 
003125 | 
004166 " 
005208 | 
906250 3 
007291 | 
008333] 4| 
009375 
010416 5 
011458 
012500 6 
or3541 
014533 7 
015625 
016666 8 
017708 
018750 - 
OI9791 
020833] 1O 
021874 
022916 T1 
023958 
C25cco| 12 


© 


IO 


026014 
027083 
028125 
029166 


030208 
031250 
032291 
033333 


034375 
035415 
036458 
037 500 


038541 
039583 
040625 
041666 
042708 
©0437 50 
044791 
045833 


046875 
047910 
048958 


" ©FOOCO 
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2 
| 
The Table of Reoucrtion. 
051042 | 075014 
052083 |G. 1 07 708313 
$, d. [053125 078125 
1, 1 1054166 3 7 | 079166|14 
"" 05 5208 080208 IN 
256250 3 ©81250}15 
057292 ©82921 
2 058333 4 ${083333|16 
1959375 084375 
060416 5 085416117 
061458 086 458 
3 062500 6 9 087500]15 
063 542 088541 
064583 7 0895S3115 
065625 O9C62 5 
4 41066666 8 10, 091666 2C | 
= 067708 092708 OY 
1998750] 9 ©9375-12" 
069792 094791 
5 070833] 10 11] 09583322 
071874 09867 5 
072916 II 099716123 
1973958 099858 
6 J]o75000| 12 12|o0cooo[24 
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Theſe things premiſed, we will now ſhew the uſe 
of the Table in ſome practical queſtions belonging to 
the Rule of Three direct. = 


I QOweſtion, 


If ; of a yard of Cloth, coſt +? of a pound $ what ſhail 
17 yards coſt at the ſame rate ? 
' If }coft 5, what ſhall 17 coſt? Anf. 14 bi, 5, 
Firſt, multiply ;2 by '5 the produdt is *{5, then di- 
vide *53 by 3, the quotient 1s **x5 : again, it you divide 
1224 by $4, the quotient is 14 x;, Or in the leaſt terms 
14 pound 5 of a pound, 
' And the value of this fraction 5 of a pound, will be 
found by the third Rule ot Reduction of Fractions to 
be 11 ſhillings 5 pence, and 5 of a peny, which is ſome- 
what above two tarthings: for it is 2 farthings, and 
+ of a farthing, 


The ſame Dneſtion in Decimals; 
If 5 of a yard of Cloth coft ,? of a pound, what ſhall 17 


yards c:ſt at the [ame rate ? 

To anſwer this queſtion 7 of a yard, and +4 of a 
pound muli firſt be xcduced into decimals, cither by 
Diviſion,or by the Tables of ReduQtion ; by both which 
wayecs of Reduction the decimal of 5 will be .875, and 
the decimals of ? will be .75, and then the texms of 
the queſtion will ſtand thus 

If .875 parts of a yard coſt .75 parts of a pound, 
what ſhall 17 yards coſt at the ſame rate ? 

It © $75 0.75 17. Here it you multiply 
the {:cond term ©.75 by 17 the third term given, the 
produ@ will be 12.75. and this product divided by 
.$75,gives in the quotient 14.57142, that is, 14 pound 
+57142 parts of a pound, or 145 Dccadcs, that 15 14 
pound 


At... 


0 - 


: * 
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pound 10 ſhillings, and .7142 parts of a Decade ( or 
two ſhillings ) which by the precceding Tables is 1 5+ 
54. 2 farthings, and ,0059 parts of a farthing, 


2 Sueſtion, 


If a piece of Gold plate weighing 19 ounces 3 peny weight 
and 5 grains, be worth 62 pounds 10 ſhillings 6 pence ; 
what is oue ounce of the ſame Cold worth ? 

k This queſtion in vulgar fraQions mult be expreſſed 
thus. | 

If r 1, 3337 Troy-weight, coſt 62 1, 335, what ſhall 
;; of a ponnd Troy colt at the ſame rate ? 

To anſwer this queſtion, the fractions 1 4, 35:2 and 
62 [, 535, muſt be firlt reduced into improper fractions, 
and the fraction ;+4 into the leaſt known parts of a 
pound Troy, and then the queſtion will ſtand thus. 

If 532 give '*2;5, what ſhall ,5z2 give ? 

Now becauſe it is neceſſary the terms given be redu« 
ced into their leaſt Denominations, before the queſtion 
be reſolved, therefore the anſwer may be found, by 
uſing the terms given thus reduced as whole numbers, 
not having any regard te the Denominators of theſe 
fraQions 3 Saying, thus, 

If 9197 grains, coſt 15006 pence, what ſhall 480 
grains colt, | 

And here if you multiply 15006 by 4go,the product 
will be 7202880, which being divided by 9197, the 
quotient will be 783 pence 3437 parts ofa peny,and di- 
viding 783 by 12,it will be 65 ſhillings 3 pence 34;33,0r 
30. 55. 3d. 352, And although this queſtion is thus 
more eatily an{wered than it would have been, it the 
terms had been wrought as vulgar fraQions, yet the 
ſame terms being reduced to Decimals, the anſwer of 
the queſtion will yet be found with mage caſe, as ſhall 
appear by the operation following, 

Dd 4 The 
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The ſame queſtion in Decimals. 


IF a pirce of Gold plate weighing 19 ounces 3 peny 
\ weight and 5 grains, be worth 261, 10s. 6d, whats aj 
ounce of the ſame Gold worth ? 

The Decimal of 19 ounces 3 peny weight and 5 
grains, making an ounce the Integer, is by this Table 
19. 1604, for thit 19 ounces arc 19 Integers, 2 peny 
weight is one tenth of an ounce, and the Decimal of x 
d. w. 5 grains is by this Table ,06041 3 and the decimal 
of 62 1. 1G 5. 6 d. by the ſame Table is 62.525 ,and be- 
cauſe an Ante or Integer is the third term given, there 
needs no multiplication , if therefore you divide 62 . 
525 the (ccond term, by 16. 16041 the firſt term pro- 
pounded, the quotient will be 3. 2632,that is 3 pounds 
5 ſhilling 3 pence, and ſomewhat more, as by the ope- 
zation in the margine it doth appear, 


19,16041) 62.52 500000 ( 3.2632 


57.48123 
5-043770 


\$32082 
2 210880 


1,1496246 
6206340 
5748123 

4582170 


| ——— 


3732082 
- 750c88 
a 3 Que- 


F 
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3 Nueſtion, 


If 5 Els and a quarter of linnen Cloth eoft 2 1, 16s, 
$4. 3q. what ſhall 278 Ells and a half coſt at the ſame 
rate ? : | 


If you would work this Queſtion by whole num- 
bers, your eaſieſt way is firſt to reduce all the terms in- 
to their leaſt Denominations, that is to ſay, the Ells in- 
to quarters, and the pounds, ſhillings, pence, and far- 
things all into farthings,ſo ſhall your 5 Ells and a quar- 
ter be-21 quarters, and your 278 Ells and an halt will 
be 1114 quarters, and your 21.265, 8 d, 3q. will be 
2723 farthings, and then will your queſtion {tand thus 
in whole numbers. 


quarters fartbings quarters, 
If 21—coſt———2723—what will 1114 coſt ? 
Then multiplying the ſecond number by the third, 
that is, 2723 by 1114, the produ@ will be 3033422, 
which divided by 21, the quotient will be 144448 far- 
things, which being again reduced into pounds, ſhil- 
lings, and pence, giveth 1501. 9 5. and 4 pence, as by 
the operation following doth appear, 


» 
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The Operation. 
KG & 6 & 


5g I—2—16—8—3 -2782 
21 20 4 


40 es 


16 ſhillings. 2 


2720 
3 farthings, 

2723 

I114 

10892 
2723 

2723 

2723 ; 
th | . 


3933422 
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21) 3033422 ( 144448 


» #4 *# 


X X( x &  <& 

x44448 (36xxx ( 399 (9(150 

44444% X222ZX XXX © 
XxX 


But if you would work the ſame queſtion by Deci- 
mal numbers, you may ſave the labour of reducing the 
terms to their leaſt Denominations, for 5 Ells and a 
quarter is in decima) numbers 5.25, and 278 Ells and 
an half is 278.5, and 2 pound 16 5. 84, 39. is in deci- 
mals 2,8364, and then your queſtion in decimals, will 
ſtand thus : 


Els. 


- 
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Ells. pounds, ET. 
If 5.25 coſt 2. 836, what 278, 51, 


If you multiply ( m— to the Rule ) the ſecond 
term by the third, that is 2. 8354 by 278.5, the pro- 
du& of that multiplication will be 789.93400, which 
divided by the firſt term 5. 25, the quotient will be 
150.4642, which decimal repreſenteth 150, 95. 4 
pence, and fo much in money will 278 Ells and a half 
coſt, | 


The Operation, 
Ells. pounds, Elts, 


G2 ——2,8364————278,5 
$7.38 1 


141823 
226912 
198548 
56728 


(OO— 


789.93749 
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#$*#s 4*%s 


' $425) 789937400 (150.4642 
or 


525 (150di.g..44, 
2649 


2625 
2437 


2100 


337% 


3150 
2240 


L E— 


2100 
1400 

- 1050 
359 . 


I have been the larger in this Rule, and eſpecially 
in this Example, which is incumbred with fractions 
ſufficient, becauſe I would have the Reader the better 
diſcern the difference between the Vulgar and the De- 
cimal way, and alſo to ſee how expeditious the one is 
over the other. Now this example being thus largely 
explained, I ſhall with the more brevity paſs over the 
Rules following, giving one Example, or two at the 
moſt in each Rule. And thus much ſhall ſufice for 
the Golden Rule, or Rule of Three dircRt in FraQti- 


ons, 


The 
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The Rule of Three Reverſe, 


A Lends B. 2331. 6s. 84. for a year without Intereſt, 

pon condition that B, ſhould do the like courteſie for 
A. when required. A. bath occaſion for money 7 months ; 
bow much money ought B. to lend A, to requite his conrie« 
fie, and ſave bimſelf harmleſs ? 

I will not in this place cell you what the Rule of 
Three reverſe is, nor the manner of working thereof, 
that being already ſufficiently declared in the tirſt part, 
but give you the Example, and the working thereof, 
_ take as followeth : So will the Queſtion be thus 
ſtated : 


months li, 7X d, months, 
12 —233——6——8 
Which in Decimals ftands thus, 
__ months h, months, 


2 233-33 7 
bu. 


46666 
23333 


2799-96 
H6646(3 
2799951 39999 
77777 


Here you ſee that 12 months and 7.months arc 
whole mambers, and fo we let them alone without any 
wan 4 Redudtion, 
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ReduQtion, but the Decimal of 233 1. 6 x. $ 4, will be 
found by the fore-mentioned Tables and Rules to be 
233-33, Which is the middle term in the queſtion, and 
of the ſame quality with that, muſt the fourth term 
ſought be, therefore if ( according to the Rule deliver- 
&d in the firſt part ) you multiply 233433 by 12, the 
product will be 2799.96, which divided by 7, giveth 
in the quotient 39999, which is the Decimal of 4001. 
and ſo much money qught B. to lend A. tor 7 months. 


— 
—— D—CC 


The Rule of Proportion, con- 
liſting of five N umbers. 


 Sneſtion 1, 


If 100 li, in 12 moneths yields 6 li, intereſt, what in- 
tereſt ſhall 26 4 li. 16's. 5 d. yield in 15 months at the 
ſame rate ? | 

Set down your numbers in Decimals, as in the Ex- 
ample following appearcth, fo (hall you find the De» 
cimal of 26444. 16 5. 5 d. tobe 264.8208, all the reſt 
being whole numnbers, having no fractions joyned with 
them we negle&, and work with them as they are, fo 
will the ſeveral numbers of your queſtion ( if rightly 
diſpoſed ) ſtand as followeth ; 
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li. mo. ti, li. mon, 
100- 12 6—— 264.8208 ——15 
100 6 
1209 1588,9248 
15 
79446240 
« 15889248 


—— __ —— 


1200) 23833.8720 (19.8615 


1200 «& 
11833 bi. s. & q 


Your numbers bcing thus orderly diſpoſed , you 
muſt according to the Rule before delivercd in the firli 
Part, multiply the firſt and ſecond terms together, 
which in this Example arc 100 and 12, who pro. 


BBCOAaoSNCMMR Koa =» © Ao 
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duQ is 1200, which is your Diviſor ; Then multiply 
the three laſt terms one into another, as 264, $208 
( whick is the Decimal of 264 ht. 16 5. 5 4. ) by 6, 
and the produd@ thereof will be 15$8.9248, which 
number” again multiplied by 15, ( which 1s the laſt 
term ) the product will be 23833, 8720 which is your 
Dividend, and this number being divided by your for- 
mer produQ, giveth in the quotient 19.8615, which is 
the Decimal of 19 b. 17 s. 2 d. 3 9. fere, and (6 much 
doth the ſimple Intereſt of 264 li. 16 5. and 5 d, amount 


unto in 15 months, atter the cate of fix per centum for 
2 years 


O weſtion 2. 


If the tarriage of 23, bundred and 3, quars 
ters of: any thing 12.7 mules, coft 4 li. 13 s: 
6d. what ſhall the carriage of 47 bundred 
and an half of ſuch like commodity cot, being 
carried 38 1 mules. 


Place your numbers in order as in the following Ex- 
ample doth appear, then multiply the tirſt and ſecond 
terms together tor your Divifor, and the three laſt one 
intoanother for your Dividend, and {o will the quoti- 
ent of this divifion anſwer the quettion demandcd, and 
the wotk will ftand as followeth, 
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C. miles li. "A miles 
23.75 —12]——4 675—47.590——381 : 


127 47.50 


16625 23375 
4750 32725 
2375 18700 
| 3016.25 222,06250 
3v1 
| 22206250 
177650000 
66618750 


3016.25) 846c5 $1250 (28.050 


*##485* 


603250 
2426081 


2413000 
15081250 \ 


15081250 
G0GOOOOA 


Here you fee that the firſt and ſecond terms multi- 
plied together produced 3016.25, which muſt be your 
Diviſor, and the three lalt terms being multiplied one 
into another, produce 84605.81250, which number 
divided by 3016.25, giveth in the. quotient 28.050, 
which Decimal repreſenteth 28 1, one ſhilling, and fo 
much will the carriage of 47 hundred and a half coſt, 
ding carricd 3S1 miles, * 

us 
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Thus have I ſhewed the uſe of decimal Arichmetick 
in ſuch queſtions as concern the Golden Rule, or Rule 
of Three ; both DireC, Reverſe, and Compounded, by 
an Exampleor two in cach Rule, and thoſe compound- 
ed of FraCtions ſufficient, I ſhould now proceed to que- 
tions in Fellowſhip, with and without Time, as alſo 
Barter, Aſfigation, the Extraction of the, Square and 
Cube Roots, &c. but forafmuch as theſe laſt mention- 
ed Rules Jepend only upon the Rule of Three, as by 
Examples in the firſt part doth plainly appear, I (hall 
therefore ſave: that labour, and ſpare my Reader the 
pains of practiſing queſtions which wholly depend up. 
on that which I (by this time ) ſuppole him perfed in ; 
Yet if the Reader be deſirous to make tryal of any ſuch 
queſtion for his own fatisfaQtion, he may either make 
tryal of thoſe queſtions in the former part of this Book 
in thoſe ſeveral Rules, reducing the numbers there gi- 
ven into Decimals, or if he pleaſe, he may frame que- 
ſions according to his own fancy. And tbus I ſhall 
daclude this Second Part. 


" The End of the Second Part. 
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To the Second Part. 


es —_—_—— 


on 


Section 1. 


Of Exchange of the Coins, Weights, and Meaſures of one 
Country,with the Coins, Weights aud Meaſures of an- 
other Country, 


T O perform this work, there is nothing required 


more than the Golden Rule, it firſt the Rate or 
Proportion between the Coins, Weights, and MW an 
Meaſures ot any two Cenntrys be firſt known, whichis WW ny 
beſt obtained by experience, rather than taken upon i &, 
truſt, all that in this place I ſhall do, is only to inſtrut 
the ingeniousin the manner of Work, and make uſe of 
ſuch Rates or Proportions as I find ſet down-by Mr, 


Lewis Roberts Merchant, in his Map of Commerce, 
; Ste, 
Dneſtion 1, rece 


How many Riders (each Rider containing 1 1, 1 8.2 d. 
2 q. Sterling ) ſhall I receive for 1251, 65, 4d, 2% 


Sterling ? 
Fa:is 237 Riders 
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L T1, d. Rider FA 1, d, 
Fr 1 2; give 1 bow many Riders ſhall 251 6 4: 
give ? | 
Here if you reduce your numbers to their leaſt De- 
nominations, or ſet them down in Decimals, and mul- 
tiply and divide according to the Golden Rule, you 
ſhall find in your quotient 237, and ſo many Riders 
ought to be received for 251 1. 65.4 d, 2 9. Sterling, 


Dneſtion 2. 


How many French-Crowns (each French Crown being 
valued at 6 s. Sterling ) ſhall T receive for 492 |}, 18 $ 
Sterling ? 


Facit 1643 French Crowns. 


s, F.C. ' hs > 
If 6 give 1, what ſhall 492 18 give, 


Multiply and divide according to the Golden Rule, 
and you ſhall have in your quotient 1643, and ſo ma- 
ny French Crowns are to be received for 492 I, 18 5. 
Sterling, 


Queſtion 3, 

A Merchant delivered at Paris 1643 Crowns of 6 s. 
Sterling the piece, how many pounds Sterling ought 10 be 
received at London ? 

Anſwer 492 l.. 18 5. Sterling. 


Crown ©. Crowns 


If 1 give 6, what ſhall 1643 give? 


Ee 3 Mu!. 
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Multiply and divide,and you ſhall have in your quo- 
tient 492 4. 18 s. and fo mpch Sterling Money gught 
to be dclivered at London, for 1643 French. Crowns, 
of 6 7. the Crown Sterling, | 


Dneſtion 4 


If 3 yard at London, be 4 Els at Antwerp, bow many 
yards at London make $4, Ells at Antwerp ? 


Ells Antwerp Tards London Ells Anz, 
th —_— 84 


Facit 63, 


And ſo many yards at Loxdon, are. equal to 84 Ells 
at Antwerp, | 


Quiſtion Ts 


Hv# mexy Tards of London make 27 Els of Antwerp, 
when 100 Ells of Antwerp make 60 Ells of Lions, aud 
20 Ellsof Lions make 25 yards of London ? 


The firſt Work, 


Ells Lions Tards London Ell; Lions 
ca 25 60 
b: 60 | 


150ſo 
| 75 fact 75 
That is 75 'Yards of Loxdo# is equal to 100 Ells of 
Antwerp. | nin, 


Jo 


Appendix, 69 


10s 
he The Second Work, 
ns . 
Ells Antwerp, Tards Lon, Ells Antwerp. 
100 75 27 
27 
ny 325 
150 
==— Tards of Londox 
20|25 facit 20. 25. . 
Dueſtion 6, 


If 100 li. Sterling be 104 li, 6 s, 4.4, Flemiſh, what is 
ls one pound Sterling worth ? | 


hi, Sterl, _ i & agm 
1CO 134 6 4 I 
20 


2686 
I2 


5372 
26864 


; 322136 . 


Facit 322 pence ;35 of a peny. 
f Dneſtion 7. 
| How many Ells of Franckford make 425 Ells of Viens 
na in Auſtri:, when 35 Ells of Vienna make 24 at Lions, 
3 Els of Lions, 5 Els of Antwerp, and 100 Ells of 
Antwerp, 125 Ells as Francktord, 
Ec 4 Fiſt 


qual to 3'Ells of Lions, 


Flls Ant. 
IOO 


Appendix, 


Firſt Work, 


Ell: Franck. 
I-25 


5 


hm — 


625 


Elli Ant. 
5 


Facit 6,25 or 6 Ells and a quarter of Franckford e- 


Ells Lions, 
3 


Second Work. 
Ells Franck, 


6.25 
24 


2500 


1250 


3)150.00(50 


15 
O 


Ell: Lions, 
24 


Facit 5© Ells of Franckford, equal to 35 Ells of Vien- 
Na. | 


Appendix. 


Third Work, 


Ells Vien, Ell: Franck. EUs Vien, 
35 FO 42-2 


35) 2112.50 (60.35 2112,50 


pam_ 


210 
125 


Facit 60.435, or 6,5 Ells of Franckford, equal to 35 
Ells of Vienna, | 


Thus have I given you a few Examples of Exchanges, 
I will now inſert ſome few Tables derived from 
Mr, Lewis Roberts his Map of Commerce afore-ſaid, 
of the truth of which I am not a competent Judge, 
but ſhall leave that to the ſcrutiny of fach as have 

occaſion to trade into Forreign Countries. 


2 
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— 


A TasBrLet ſhewing what one 


| pound. of Averdupois weight at 


| Zondon maketh in divers eminent 
| Cities, and other remarkable places. 


EE 


One pound of 
verdupois 

wright at Lon- 

| makos at 


< 


_— 


— 


Newerp 


Amſterdam 


Abbeville 
Ancona 
Avignon 
Burdcaux 
Burgoyne 
Bolonia 
Bridges 
Calabria 
Calais 
Conſtanti- 
nople : 
Deep 
Dantick 
Ferrara 
Florence 
Flanders in $ 
geners| 
Geneva 


Appe ndix . 


Ie Ib, 
1:4084 ſuttle | 
Genoa hon groſle 
Hamburg .92 
_ Holland . 95 
Lixborne ,881 

. c 1.07 common Weight 
Lions 


A— 


.98 ſilk weight 
.9 cultomers weight 
Legorn 1.3333 
Millan 1.4255 
* Mirandola 1. 
Car jrand of Neckpheng $8 | | 


Averdupois 3 xy, 408 
eight at | —=. xy F | 
London, Prague 483 - 
akes at Placentia 143888 | 
Rochell 1.12 | 
| Rome 1.27 


$75 by-Vicont 
Rovan 5 017 common weight 
Sivill 1-08 
Tholouſa 1+ 12 


Turin 1.2195 
1.5625 ſuttle 


Venctia £ 9433 groſs 
Vienna 4813 


The 


10J 
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The uſe of the preceeding Table. 


How much weight at Bolonia, will 6551. Averdu. 
pois make ? 


Look in the Table for Boloniz, and right againſt it 
you ſhall find 1, 25, which ſheweth that one pound 
Averdupois at London is equal to I 4250, at Bolonia, 
Therefore ſay by the Rule of Three : 


If 11, Ayerdupois give 1. 25 |. at Botonia , what 
ſhall 655 ki, Averdupois give? Anſwer $18.75, As 
by the operation following doth appear. 


hi, hi, h, 
I 125 655 
655 
625 
625 
750 


81875 or $182 
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— 


75 


FW 


A T as.  ſhewing what one 
pound Weight in divers Forreign 


Cities, and remarkable Places, «2: 
keth at London of Averdupois Weight. 


——_—— 


—_ 


One ponnd weight in 


Rel 


1 


Abeville 
Ancona 
Avignon 
Burdeaux 
Burgoyne 
Bolonia 
Bridges 
Calabria 
Calais 
Deep 
Dantſick 
Ferrara 
Florence itn 
general 
Geneva 


| ſubtle 
Genoa 
grols 


L 


A Newerp 
Amfterdam 


pois weight. 


A. 


vV 


— 


lb, 
1,04 
I,LICE 
1.0989 


makes at London of Averdu 


Commun Cammmmn 
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=Y lb, 
| f 1.0865 
ſ Hamburg ? —_ d 
Holland | | _ 
isbone ; 
| is Common weight | 2 95 
Lions\lilk weight = __ 
| cultom weight | 5 " 
Legorne | 7 
Millan | = 7. 
Mirandola : | a9, 
= | Norimberg | > | .71 5 
|=, | Naples < hy + 
| 8 Paris OY ee 
WV Prague E | po 
S < Placentia > $4 Jos 
& | Rochel 3 == 
- _ by Vicount, By o__ 
” i 108 
= conmon weight, | E Þ -6ls 
— | .8928 
Tholouſa | C 
- . 
Turin AF | 4 
Venetia | i 
_—_ 9 - & £09 
| Vienna 
The 


TY C_—_—_— 
* ——— 


Appendix. 4 


The uſe ofthe foregoing Table. 


In 7652 li. weight at Mirandola, bow many pownd 
Weight of Averdupois ? 


Look in the Table for Mirandola, and right againſt 
it you ſhall find ,75, which ſheweth that one pound 


Averdupois is equal to 75 or } of a pound at Mirandols, 
wherefore ſay by the Rule of Three, 


If 11, at Mirandols, gives .75 or 4 of a pound Aver- 
dupois, what ſhall 7652 1. of Mirandola give? Anſwer 
$739, 45 by the operation totlowing doth appear. 


li. 
Camas 7 þ —7652 
75 
38260 
53564 
$7 3900 


A Tabk 


/ 
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Appendix. 


A Tasrt reducing En nf 
Ells to the Meaſures of divers for- 


reign Cities and remarkable places. 


One Ell at London makes at 


\ Mſterdam 
Antwerp 
Bridges 
Arras 
Norimberg 
Colen 
Liſle 
Maſltricht 
Frankford 
Dantlick 
Vienna 
Paris 
Rovan 
Lions 
Calais 
Linncen 
Venice Silk 


Lacques 
Florence 
Milan 
Legorn 
Madera 
Iſles 5 
| Sivill 


2 212866 


1.3833 | 
145 


_ 


= 


1.0166 | Aulns, 


rel 


a | 


— 
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'S C\Lisbone 2 
8 Caltilia - 1.3375 
Y | Andaluzia 1.4625 Vates 
2 | Granado 1.3625 
k. 3 Genoa .  4+3083 Palmes 
= Saragoſa mY 
> 
= Rome 56 p 
= {ary Þ *72 2 5 ancs 
| S Valentia I.21 25 


The uſe of this Table, 


-T 632 Ellr at -Lontlon, bow many Braces at Flo4 
rence ? 


; Lookin the Table for Florence, and right againſt if 
you ſhall find 2. 04, which ſheweth, that one Ell at 
London, maketh at Florence 2.204 Bracesz wherefors 
ſay by the Rule of Three, | 


F one Fll at London give 2. 04 Brates at Florence, 
bow many Braces ſhall 632 Ells give? Anſwer 1289.28, 
;5 by the operation following doth appear. 


| 


| 


One Amln at 


— 


Bo Append. 
A Tasrit reducing the Mea- 


| ſures of divers Forreign Cities and | 


Ont Ell at 


One Brace at 


Remarkable places, to Engliſh Elks. 


ad. 


— 


F? Miterdam © 


FT... 
Antwetp* | 7-5 
1 Bridges | i 6097 | 
« Arras by | 606 
| Norim E +5474 
Q Colen wa &n +4807 8 
Lifle ” PR P6024 "IR 
Maltricht X | 46369 
4 Frankford . E +4792 
Dantfick : oi: © 12,9420 4 
Lvienna _ELAG 
Paris | of 1,9526 > 
Rovan as 6 bd 4 
Lions ; ,«9036 |. 
Calais . | ' , y 1 4 [ ! E:5 ; 
\ P * ; 4 vol : p HHS: 2 4 
Lijanen - f i14 *5 $5 ; 
Venice gi, ! pt | 
3 Lacques DES AS 
| Florence 3 14901 
Milan | +4347 
Legorn COP +3 
| Madera Iſles SJ -.C «9651 } 
Civil 


Els 
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« OF Sivil ] +7 4© | 
| £ Lisbone oy R 
| 8 JCaſtilia 5 $7207 
2 e# Andaluſia g-- | $7339 
© UCGranado | bh +7339 
« One Palm at Genoa ef % y «2079 | 
S £ Saragoſa = 1.8181 
s J Rome | IX 1.7357 
© Y Barſelona a 1.4035 
& C. Valentia * J ( 8247 


The uſc of this Table, 
It 5727 Braces gt Legorn, bew many Els Engliſh. 


Look in the Table for Legorn, and right againſt it 
you ſhall find ,5, which ſheweth that one Brace at Le- 
gorn maketh at London .5 or half an Ell, wherefore ſay 
by the Rule of Three. 


If one Brace at Legorn give ,5 Ells at London, what 
ſhall 572 oj give? Anſwer 2863.5, as by, the work 


appearc 


mmm? Anemcamnn | / | 


*3 


Pe 


286345 


Fa | SeRion 


| F- | ned 


ET chaos pale 
Section 2. 


Concerning Intereſt and Annuities. 


The Firſt T a s  e,ſhewing what 
One Pound being forborn any 


number of Years under 31, 


will amount unto, accounting 


Intereſt upon Intereſt, after the 
Rate of 6 per:cent. 


[ 8] 


6 per cent. | T1, [# per cet, | L. 6 Percent. | 
wo pg ba be 
1,06 11 |1,89829 | 21|3,8$5556 
1,1236 |12|2,01219 | 22] 3,60353 
r,rgior [13 2,13292- [23[4,81975 
1,26247 {14|2,26090 | 24|4,045%93 
r,33822 |15|2,39655 |25]|4,29187 
1,4185e [16|2,54035 |26|4,54938 
1,50363 |17 |2,69277 | 271482234 
1,59384 |18]2,85433 |25[5,11168 
1.68947 (19 | 302559 | 29 5,41839 
[,79084 (20 13,20713 [130] 5,74349 


O © GU ume Ww »D ww 


had \ 


The 


BUS 


The 
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The firſt Column of this Table having T at the top 

thereof, beginning at 7, and ſo proceeding to 30, ſ1g- 

nifies years, and the number in the next Column an- 

{wering thercunto does ſhew what one pound is worth, 

being forborn any number of years under 31, which 
Table is made according to this proportion, 


As 100 to 106, fo is 1 to 1.06 
and again, 


AS 100——106 


and thirdly. 


As 100——106 


1,.1236— 1.19101 


Et fic ad infinitum. 


The uſe of this Table. 


What 1361, 15 s. 6d. will amount unto, being for- 
born 20 years, after the rate of 6 per ccntum, #ntereſt 


upon intereſt, 


Look in the Table for 20 years, and right againſt it in 
the broader Column, you ſhall tind 3.20713 3 which 
ſhews that one pound being forborn 20 years will be 
augmented to 3,20713. Then if you reduce your 136 þ. 
15s. 6 d, into a Decimal, cithee by the Tables in the 
Second part, or by the Scales in the Third Part of this 
Book, you ſhall find it to be 136,775, Wherefore ſay 
by the*Rule of Three Dire, 


Ft 3 Fg 


34 Appendix. 

If one pound being forborn 20 years will be augmented 
20 3.20713, to bow much will 136,775 li, be augmented T 
to in the ſame time, Anſwer, to 438 /i. 13 5. 1, 1 q, 
as by the operation following doth appear. 


li, li. 
y—— 3-207 13——136.775 
136.775 

1603565 
2244991 
2244991 
1924278 
962139 
320713 


438.65520575 
Or 
438 hi.13 5.14.9. 


The 
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d | 

* The Second Tazrie ſheweth, 
what one pound will amount 
unto, being forborn any num- 
ber of Years under 31, at 6 
per cent. Intereſt upon Inte- 
reſt, the Annuity being to be 
paid Yearly. 


— 


T, |6 per cent.| T, |6 per cent, {1. | 6 per cent 
I] 1,00000|I1 14.97164 | 21 39 99272 
2| 2,06000 |12|16,56994 ' 22 |43,39228 
3 | 3,18369|13| 18,88213 ' 23|46.99582 
4| 4,37451|14|21,01506 24|50,81557 
5| 5.63709 |15|23,27596 25| 5486451 
6| 6,97531|[16| 25,67252 | 26|59,15638 
7 
8 
9 
®) 


— _ 


— — 


8.39383 [17 |28,21287 | 27 |63,70576 
9,89746 |18 30,90565 | 28 68,52810 
11,49131 [19 133.75999 , 2973263979 
13,18079 [20 | 36,78559 zo| 


I 


79,95818 


The uſe of this Table. 


What will an Annuity of 20 li. payable Tear!y, be ang- 
mented unto in 12 years, being all that time forborn, ac- 
counting intereſt upon intereſt at 6 per cent. per annum, 


Ff 4 Look 


$6 Appendix. 

Look in the firſt column of the Table for 12 years, 
and, right againſt it in the next column you ſhall tind 
16, $6994, which ſhews, that 1 /i7 Annuity, payable 
yearly, being forborn 12 years, will amount, unto. 16, 
86994, wheretore fay by the Rule of Three DircR. 


If 1 pound Annuity forborn 12 years, give 16.86994, 
what ſhall an Annuity of 20 pownd  @ year give, being for. 
born tbe ſame term of 12 years? Anſwer, 337 11.7 5. 
114, 3 9. fere, as in the operation doth appear. 


TOR 16.85994 pp y—_0 
20 


337-39880 
7” 
3371. 7 5, 11 d. 3 9. fere 


he 


Appendix. 37 


The Third T azr = ſheweth; 


what one pound being for- 


bom any number of Years 


under 31, is worth in ready 
Money, rebating yearly , at- 
ter the rate of 6 per cent. Inte - 
-reſt upon Intereſt. | 


6 per cext.| T.| 6 percent, | 1. | 6 percent, 


— 


7. 

r1,943396 | 11 526787 21 |,294155 
2 |,S09996 | 121,496989 | 22|,277505 
3|,839619 | 13 453839 23|,261797 
4 | ,752C93 | 14|,442300 | 24 |,246978 
5 747255 | 15],417263 -| 25],232998 
7 

s 

9 


,704960 | 161,393646 !26|,219810 
2065057 [171370364 | 271,207367 
2627412 |181.,351343 | 28|,195630 
591898 | 19] .330512 | 29|,184536 
10|,559394 1201,311804 | 30[,174110 


. 
- 


The making of the Table 


As ——106——100— 49433 96— 889996. 


and again, 


Ai 106— 100——.889996—— 839619 
Et fic ad jnfinitum, 


, 
1 _ . 
: 
_ 


$6 Appendix. 

If 356 li. be payable at the end of 7 years, what i it 
worth in ready money, diſcounting or rebating after the 
rate of 6 JEL Gent. eutereſk won intereſt; \ | z 


*& © £ 


is worth payable at 7 years end, wherefore ay by the 
'Rulg of Lhres,, (4, 


3 li, 0y7 years rebate or decreaſe to 665057, to what 
will 356 Yi. rebate or decreaſe in the ſame time ? Anſwer, 
to t701:.5 4. 3d. as by the operation doth appear, 


I CEOs 
256 


, 3990342 
3325285 
133014 


170.254592 


'or 
 270b. 558.14, 


The Fourth T a s 1 s -ſheweth- 


Appendix. 


89. 


the preſent worth of one pound 
Annuity , to continue any 
number of Years under 31, 


_ and payable yearly after the 


rate of 6 per cent. Intereſt up- 
on Intereſt. 


S—_ cent, | 1. 6 per cent, | T1, |6 per cent. 
x | 0,94337 |11| 7,88687] 21 |11,76305 
2 | 1,83339 |[12| $,38384 | 22 | 12,04158 
3 |2,57301 |13| 8.85268 | 23 |12,30337* 
+ | 3,49510 [14 9,29498 | 24 |12,55035 
5 |4,21236 |15. 9,71224|25|12.78335 
6|4.91732 [16 10,10589 | 26 |13,00316 
7 \5,59238 [17 1047725 | 27 |13,01053 
$,6,20979 |18 10,82760128 | 13,40616 
9|6,80169 |19 11,15811 |29 |13,59071 
10 |7.360c8 +{20 11,46992 [30 [13,76482 


he 


The uſe of this Tablc. 


What is the jreſent Rent or Annuity of 25 pound per 
annum werth payable yearly, for 22 years, accounting T1;- 
zereſt upon Intereſt at 6 per ccntury. 


Look 


_— 


'& 


go Appendix, | *Þ 
Look in the Table. for 21 years, and right againſt 
it you ſhall find 3 1-76407, Which is the preſent worth 
of one pouralt Anjuity for 21 years, wherefore ſay by 


the Rule of Thyee, 


TI an Annuity of 1 li. per annum for 21 years be worth 
1 1.75407 reatly money, what is 'an Annuity of 25 li. per 
annum worth 14 ready money for the ſame time ? Anſwer 


294 li.2 5.04.1 q. as by the operation following doth 


1——1! 1,76407 
y 


| 5882 035 
2352814 


—_—— 


"Y 


Os —— CS 


294-1075 
or 
2941,25.0 d, I 4s 


i | gy 


The Fifth Tasnrt ER what 
Annuity payable Yearly, one 
pound will. purchaſe: for any 

number of ' Years” tider 31, 
after the R ate of : 6*per cent. 


com npound Intereſt. 


-- 


£4 6 per cent, | - 6 per cent, 


1. [6 per cent, 


I | I,06000 | 11 112679 21 | ,o8500 
2 | +54363 |12,.»11926, |22| 08304 
3| 37411 |13 «49297 |23\| .ovi27. 
4| 258359 |14,419758 - .| 24 | .07967 
5 | .23739 [15 10296 |25| .07822 
6| .20336 [16 .og895 |26| ,07690 
7 
8 
9 
© 


-—w 


| 7| 17913 |17 «09544 [27 .07569 y + 
3, _e16103__|18 ,09235_. 128] 07459. ® 
«14702 |I9 08962 |29| ,07357 


to | 13586 {20 .o8718 130 | .,c7264 


The uſe bf this. Table. 


What Annuity to begin preſently , and to continue 2% 
c Years, payable at yearly payments, will 640 li. purchaſe, 
acconntirg compound tereſt after the rate of 6 per cent. * 


Look - 


92 lppendix. 2 


Look in your Table for 28 years, and right againſt 
it in the next column you ſhall tind*.07459, which 
.ſhews chat, one -paund ready money will purchaſe an 
"Annuity Worth .07459, and to continue 28 years, 
-whercforeifay by the Rule of Three, 


\/ | if one-pound-veally money. wil purchaſe an Annuity 
worth 07459. to, continue 28 years, what Anauity-ſhall 
"purchaſe for the ſame time, paying 640 li. ready money ? 
 Anſvcr, 471i. 14 5.9 4. as by the operation doth ap- 
PcIre & * 
HEROES... + £0 
640 


29836 
44754 


4773760" 
Or” <* 
{1 1471.14 5.'94, 


640 


' INSTRUMEN TAL 
| ARITHMETICK: 
The Tairp Parr. 


TEACHING, 


\ By a new Artifice ( not hereto- 
fore Publiſhed, ro my Knowledge, 


in any Language ) The manner how to ſer 
down any Decimal Frafiion required : Or a Decimal 
Frattion being given, to hind the value thereof in 
Engliſh Money, Weight or Meaſure ; by inſpe&ion 
only, By certain SCALES contrived, ſuitable 


to the Coins, Weights and Meaſures now uſed in 
England. 


Tow #_— 


——————————_— 


By Wil. Leybourn. 
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place this at the be ginning of the third part to folt 


Lo 


DILL LL ELIT 
10| nm = 20| 25] 
Liquid meaſure , 36 gallons , or one Barrell bemg the Fnleger 
.. 200 3 


i 


Long meaſure, one Ell or one Yar 3 | 


Foot = " one Foot or 12. Inches being the e Integer = 


* 
_—_— A AE cod 


n_ oa an a Ae £@ . T ,-> ©» . a a 


95 


ehaluchab ele ele ob eb eat: 
OE ED 


Jnſtrumental 
ARITHMETICK: 


tb. ant. ll A. 


"K7- 


The Third. Part. 


He Arithmetick, of which we now come to treat, 
and which I call Inſtrumental Arithmetick, is not 
any new kind of Arithmetick, but is indeed 

the farite with Decimal Arithmetick before taught; on- 
ly, whereas in Decimal Arithmetick there were certain 
Tables made of Woney, Weight and Meaſwre, by help of 
which the Dccimal of any Fraction of Money, Weight 
and Meaſure,might be ſet down ( as it were ) in whole 
numbers 3 here in this Infkramental part, we have con- 
trived certain Scales of Money, Weight and Meaſure, c- 
qually divided into the ſeveral Denominations into 
which the Weights and Meaſures for which they are con- 
trived, may be equally divid:d, Unto all which 
Scales there is joyned a Scale of 100, 1000, or 10090, 
equal parts, according to the length of the Scale, fo 
that by inſpeQion only you tnay readily and exactly 
without Addition ( a$ in uling the forementioned 
| 

| 
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Fratiion of any part of Money, Weight or Meaſure, with 
great celerity and exaCtnels, if the Scale be any thing 
well divided, and be but of a reaſonable length, 

Now the Scales which I have chicfly made choice 6f 
Im this Work ; as being of moſt uſe with Engliſh men ; 
(though other Scales may be made for the Coins, Weights 
or Meaſures of any other Countrey as well, and upon 
the ſame ground ) are chiefly theſe, viz, 


1 Of Money. 

2 Of Troy Weight. 

3 Of Averdupois great Weight, . 

4 Of Averdupois little Weight, 
iqui lures, 

6 Of Dry Meaſurcs, 

7 Of Long Meaſures, 


$ Of Dozens, 


Unto every of theſe Scales, is joyned another Scale 
of 100 or 1000 equal parts, theſe Scales are made to 
face one. another, ſo that if you look upon any one 
Diviſion in the one, you ſhall alſo diſcern plainly, what 
Diviſion or part of a Diviſion anſwereth thereunto in 
the other, 


Theſe Scales being thus diſpoſed, as they may eaſily - 


be upon any Raler of Silver, Braſs or Wood ;, but beli 
of all upon a ſquare Ruler,made in formof a Parallelepi- 
pedon, will by inſpection only give you any Decimal 
fraction required without Addition, or ( on the con- 
trary ) reduce the fraQion into the known parts of the 
Integer, by inſpe&ion alſo, without Subſtration, 

Let thus much ſaffice for a general deſcription of 
what I1 mean by Scales, the particular deſcription of 
them will more plainly appear, when we treat of Nu- 
meration upon the Scalcs, unto which we ſhall now 


proceed. But firit take a view of the Scales as on are 
ers 
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here diſpoſed, and as they may be ſet upon ſuch a Ru- 
ler as I have here mentioned; 


DE ——— 


Numeration upon the Scales. 


ph Scales here to be deſcribed are in number eight, 
as hath been already thewed, and as by the figure 
of them appears.. Now Numeration upon a Scalc, is to 
find upon what part of the Scale any number upon the ſame 
Scale will fall. ; 

We will begin with the firſt, and ſo proceed till we 
have given an Example in every one. | 

1 The firſt Scale is of Engliſs Money, and is divided 
into 24 equal parts, which repreſent 24 pence or 2 ſhil- 
lings, theſe parts are pumbred with Arithmetical fi- 
gures, from the beginning thereot, by 1, 2,3, 4, 5, &c« 
to 24, each divition repreſenting one peny, and the 
whole 24 diviſions repreſenteth 24 pence,or 2 (hillings3 
So that where the ngure 1 ſtandeth, that part of the 
Scale repreſenteth one peny, where the figure 2 ſtand- 
eth, it repreſenteth two pence, where the figure 18 
ſtandeth, it repreſenteth 18 pence, or one ſhilling fix 
pence, and fo of any other tigure of the ſame Scale. 

Then becauſe there are four farthings contained ina 
peny, each of theſe pence ( or diviſions ) is ſub-divided 
into 4 other cqual parts by ſhort lines, every one 
theſe repreſenting one farthing, ſo is the whole Scale 
divided in all in 96 equal parts, which are the number 
of farthings contained in two ſhilliogs. Thus if you 
look into the Scale of Money for 8 pence 3 farthings, 
you (hall find it at the letter a, which letter is here put 
oncly for example ſake, Alſo if you would find in the 
Scale the place of 18 d, half peny, you ſhall find itat-c 
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and thus may you find the place of any number of pence 
and farthings under two ſhillings upon the Scale. 

Unto this Scale of money ( as to all the reit of the 
Scates ) there tis joyned another Scalc, which I (hall al- 
wayes hereafter call the Scale of 1000, the uſe of which 
Scale is this. When you have tound any Number of 
pence or farthings upon the Scale ot Mopey, you fall 
tind upon the Scale of 1000, what parts of a thouſand 
is the Decimal of thoſe pence and farthings : Thus 
when in the Scale of money you find at the letter a$ 
pence 3 farthings, if you caſt your eye dire&ly croſs to 
the Scale of 1000, you ſhall hnd 364 to ſtand diretly 
againſt $4. 3 9. which 364 is the Decimal of $4, 3 9. 
Alſo, if you tind upon the Scale of money 18 &. half pe- 
ny, which is at the letter c, you ſhall find againſt it in 
the Scale of 1000, this number .771, which is the Dc- 
cimal of 18 d, half peny. And in this manner may the 
Decimal of any number of pence or farthings under two 
ſhiltings be moſt eaſily and exaRly obtained. 

Now on the contrary, ſuppoſe a Decimal FraQion 
were given, repreſenting ſome part of Engliſh Coin, if 
you look in the Scaic of 1000 for your Number given, 
right againſt it in the Scale of Money you ſhall find what 
number of pence and farthings is repreſented thereby, 
As for Example, Suppoſe .364 were a Decimal given, 
and it were required to find what part of Coin it doth 
repreſent. Lookin the Scale of ro00 for the Number 
364, and right againſt it you ſhall tind 8 pence 3 far- 
things. Alfo it ,771 were a Decimal given, it you 
took in the Scale of 1000 for .77 1, you ſhall find againſt 
that number 18 pence 2 farthings, And thus ot any 
other, 

By what hath been already ſaid, it may be cafily di 
cerned of what exceeding expedition theſe Scales thus 
diſpoſed are of, for F dare athrm, that I wilt ſet down 


2 (if not 3 ) numbers, by the Scale, as ſoon as one by 
the 
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the Ties, and if the Scale be but of any reaſonable 
length , altogether with as much exaQneſs, but if I 
ſhould vary an unite in the laſt place, in my eſtimation 
in the Scale ot 1000, it is not any thing material. 

I have been very tedious in ſhewing the uſe of theſe 
Scales to find the tration-parts of Money 3 but the rca- 
fon is, becauſe I intend to be the briefer in the reſt, for 
Weight and Meaſure, the manner of working ( when 
the Diviſion of the Scale is known ) being the ſame in 
all reſpe&s without the leaſt alteration, 

2 The ſecond Scale is of Troy Weight, two peny 
weight being the Integer, which Scale is divided into 
48 equial parts or diviſions, each of which diviſions 
contains one grain, and are numbers by Arithmetical 
hgures at cvery three grains by 3, 6, 9,12, &c. to 24, 
and at the place where 24 (ſhould ſtand, there ſtandeth 
P W, which figniteth one peny weight, or 24 grains, 
this Þ W ſtandeth inthe middle of the line. Then is 
the ſame Scale continued far:ner by Arithmetical h+ 
gures. 3, 6, 9, 12, &c. as betore to 24, and there is 
written P W again, repreſenting two peny weight, or 
48 grains. | 

The Scale being thus divided, it is eafie to find the 
place where any number of Grains under 48 ſhall be 
upon the Scale ; As for Example, ifit be required to 
find where 8 peny weight ſhall fall, look upon the 
Scale of Troy weight, from the beginning thercof, and 
count the figures 3 ands, then count alſo two, of the 
ſmaller Diviſions, and that makes $ grains, which you 
ſhall tind to ſtand at the letter d; which is the place of 
8 grains 3 Alſo if upon the Scale you would find the 
place of one peny weight 10 grains, you ſhall nnd it at 
the letter e, and ſoof any other number of grains under 
48, or two peny weight, 

But if you had a Decimal given, and would know 
what number of grains it repreſcnceth, if you feck your 
Gg 3 Decimal 
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Decimal given in the Scale of 1000, right againſt it 
in the Scale of Troy weight, you ſhall find the num. 
ber of grains repreſented thereby. 

Example. Let 4167 be a Decimal fraQion given, If 
you look in the Scale of 1000, for .167, right againſt 
It in the Scale of Troy weight, you ſhall find 8 peny 
weight. 

Allo if .708 were a Decimal given, if you ſeek 708 
in the Scale of 1000, right againſt it you ſhall find 1 
peny weight 10 griins. 

- 3 The third ſcale is of Averdupois great weight, 28 
pounds, or one quarter of an hundred, being the Inte- 
ger, this Scale is numbred by 1, 2, 3, 4, &c. to 28, 
which 28 repreſenteth 28 . or a quarter of a hundred, 
and cach of theſe is ſubdivided into four ſmall parts, 
each repreſenting one quarter of a pound. 

Now ifyou would know what is the Decimal of any 
number of pounds or quarters under 28, if you ſeek the 
number of pounds in the Scale of Averdwpois great weight, 
right againſt it in the Scale of 1000, you ſhall hind the 
Decimal thereof. 

Thus if it were required to find the Decimal of 8 
pound ang an half, it you look upon the Scale for 8 
pound and an half, you ſhall find it at the letter g, and 
_ againſt it in the Scale of 1000 you ſhall hind .304, 
which is the Decimal of 8 pounds and an half. 

On the contrary, ſuppoſe .304 were a Decimal given, 
and it were required to find what part of Averdnpris 
great weight were repreſented thereby, it you look in 
the Scale of 1c00 for .304, right againſt it in the Scale 
of Hoerdupes great weight, you ſhall find 8 pound and 
an half, 

- 4 The fourth Scale is of Avendypois little weight, 16 
ounces or one pound being, the Integer 3 This Scale is 
firſt divided into 16 cqual parts, and numbred by 1, 2, 
2. 4. &c, to 16, each Diviſion repreſenting one _— 
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Then again, each of theſe ounces is ſub-divided into 8 
other ſmaller parts or diviſions, each of which diviſions 
repreſenteth two Drams but if your Scale be large 
enough, you may have each ounce divided into 16 
equal parts or diviſions, each diviſion repreſenting one 


. Dram» 


Now to find the Decimal belonging to any number 
of Ounces and Drams, repair to the Scale of Averdup:is 
little weight, and on it the quantity of ounces and drams 
required, and right agaiplſt it in the Scale of 1000, you 
ſhall have the Decimal thereof. | 

Thus if it were required to find the Decimal of 6 
Oances and 6 Dram,, it you look this in the Scale of 
Averdupois Igtle weight, you ſhall find it at the lettcr b, 
and right againſt it in the Scale of 1009, you ſhall find 
298, which is the Decimal of 6 ounces and 6 drarrs. 

But if .398 were a Decimal given, and it were rc- 
quired to find the value thereof in Averdypcis little 
weight, if yon look for .398 in the Scale of 1000, right 
againſt it in the other Scaje you ſhall tind 6 ounces 6 
drams, 

5 The fifth Scale is of Dry Meaſures, one Qcarter or 
8 Byſhels being the Integer 3 This Scale is firlt divided 
into $ equal parts, and numbred-by 1, 2, 3, &c. to 8, 
each of which diviſions repreſcnteth a Buſhel, and cach 
of thoſe parts is again ſub-divided, firſt into 4 equal 
parts or diviſions, each repreſenting one Peck, and then 
thoſe again ſub-divided into 4 other ſmaller parts, re- 
preſenting Quarters, Halves, and Three Quarters of a 
Peck. | 

Now if-you would know the Decimal belonging to 
any number of Buſhels ( under 8 Buſhels or one Quer- 
ter ) Pecks and parts of a Peck, it you ſeek the number 
of Buſhels, Pecks, and parts of a Peck in the Scale of 
Dry Meaſures, right againit it in the Scale of 1000, you 
iball haye the Decimal required. 
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As for Example, if it were required to find the De. 
cimal belonging to 5 Buſhels 2 Pecks, and half a Peck, 
if you look into the Scale of Dry Meaſures you ſhall 
find 5 Buſhels, 2 Pecks, and an half to ſtand at the 
letter k, and right againlt it in the Scale of 1000, you 
fhall find ,702, which is the Decimal anſwering to 5 
buſhels, 2 p:cks and an halt. | 

But if .702 were a decimal given, and it were re. 
quired to tnd what number of buſhels, pecks, and 
parts ofa peck it repreſenteth, if you look 1n the Scale 
of 10co for .7c2, you ſhall fieſ againſt ir in the Scale 
of Dry Meaſeres, 5 buſhels, 2 pecks and an half. 

6 The fixth Scale is of Liquid Meaſures, the Integer 
being 36 Gallons or one Barre), this Scale is divided 
firſt into 36 equal parts or diviſions, and numbred by 
5, 10,15, &c. to 36, then every of theſe diviſions is 
again fub-divided into 4 other ſmall diviſions, each 
repreſenting a quart, but ( if the Scale be large ervugh) 
you may ſub-divide each Gallon into $ parts, ſo will 
every part repreſent one pint. 

Now to find the Decimal belonging to any number 
of Cailons C under 36 Gallons or one Barrel ) quarts or 
pints, rep2ir to the Scale of Liquid Meaſures, and ſeek 
there upon the Scale, the number of gallons, quarts or 
pints, and againſt it in the Scale of 1000, you ſhall find 
the decimal thereunto belonging, 

So if it were required to find a Decimal repreſenting 
10 gallons and two quarts, or 4 pints, whichis all one, 
it you ſeck in the Scale of Liquid meaſures for xo gal- 
lons, 2 quarts, ycu ſhall find it at the letter m, againſt 
which in the Scale of 10co, you ſhall find 4292, which 
15 the decimal of 10 gallons 4 pints. 

Likcwiſe if .292 were a decimal given, and it were 
xcequired to find what number of gallons, quarts or 
pints were repreſented thereby, if you look in the Scale 
of 1co0 for +292, Tight againſt it in the Scale of 
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Liquid Mcaſures, you ſhall hind 10 gallons, 2 quarts, 
Or 4 pints, 

7 The ſeventh Scale is of Long Meaſures, the Inte» 
ger being Tards or Ells, this Scale is divided into 4 c* 
qual paxts, and numbred by 1, 2, 3, 4, repreſenting x 
quarter, 2 quarters, 3 quarters or 4 quarters of a Yard 
or Ell, theſe are again ſub-divided, firſt into 4 other e- 
qual parts, repreſenting Nailes, and thoſe may be a« 
gain ſub-divided at pleaſure if need be. 

Now if you would know what decimal belongeth 
to any number of quarters or nailes of a yard or EL, it you 
ſeck the number of quarters and nailes in the Scale of 
Long Meaſure, the Scale of 1000 will give you the de« 
cimal thereof, 

Thos ifit be required to find the decimal belonging 
to 1 quarter and 3 nailes, if you ſeek this in the Scale of 
Long Meaſure, you ſhall find itto ſtand at the letter o, 
againſt which in the Scale of rovo you (hall find $437, 
which is the Decimal anſwering to 1 quarter and 3 
nailes ofa Tard or Et. 

Alfo if .437 were a decimal given, and it were rc- 
quired to find what quantity of yards or ells were re- 
preſented thereby, if you look in the Scale of 1909 for 
«437, you ſhall in the Scale of Long Meaſure fad againlt 
it one quarter and 3 nalles. 

8 The eighthand laſt Scale is of repreſentative incher, 
the whole Scale being divided into 12 cqual parts, and 
numbred by 1, 2, 3, &c. to 12, and thoſc parts are 
again ſub-dividcd into halves, quarters, and half quar- 
ters, as Carpenters-Rules are uſually divided, 

Unto this Scale ( as unto all the other ) there is joy- 
ncd a Scale of to00, this Scale will readily diſcover 
what is the Decimal belonging to any number of In- 
ches, halves or quarters, and the uſe is the ſame with 
the Scales before mentioned. 

Thus I have given you a brief deſcription of theſe 


Scales 
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Scales, and the uſes of them, and do now ſuppoſe my 
Reader to be perftealy acquainted with the way of 
numbring or counting upon them 3 whereforeT intend 
onely to give you a queſtion or two in the molt uſual 
Rules of :Arithmetick, and ſo conclude; for Decimal 
Arithmetick being already ſufficiently explained, 1 ſhall 
not need to repcat the Rules ( or the manner of work- 
ing them ) again, but give you one Example, by which 
the exaQneſs and expedition of theſe Scales may the 
more evidently appear, for when we work by Scales, 
it is ſuppoſed that we do not uſe Vulgar, but Decimal 
Arithmetick and Addition , SubſtraGtion , Multipli- 
cation, Diviſion, the Rule of Three, and indeed, all the 
other Rules of Arithmetick, are to be performed, as is 
before taught, the Scalc ſerying only to avoid Reduſti- 
ON, 


ADDITION. 


Hat Addition is, and the manner of working of 
it hath been already taught, both in the firlt 
and ſecond Parts, we will now come to an Example, 
which let be in Addition of Engl.ſh Coin, and let the 
ſums to be added be 36 1. 8 5, 8d, 291, 0s, 2d, 311, 
165. 9d, and 61.25, 5d: 
Firlt, ſet down 361, 291, 311. and 61. one under 
another, ia ſuch order as you {ce here in 
the margine, drawing a line by the fide 36 
of them as you ſee here done, andalloa 29 
line under them. 3! 
This done,ſfceing that your firſt num. 6 
ber to be ſet down to 36 Lis8s. 8d, — | ——- 
you muſt for the 8 5, ( becauſe two ſhile | 


lings 
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lings, which we called a Decade, or the tenth part of a 
pound, is made the Integet, in the Scale of Money ) 
ſet down 4, which is done by memory, and after it 
make a Comma ; Then your next number 
to be ſet by 29 1, being 05. 2d. for the os, 36 | 4, 
ſet down a Cypher; Thirdly, for your 29 | ©, 
number to be ſct by 311, being 169.94, 31 | 8, 
for the 16 9, ſet down 8 decades, witha 6&6 | x, 
comma after it, and laſtly, the number to — | — 
be ſet by 61. being 2 5. 5 d. for the 2 5. I 
fet down 1 decade with a comma after it, and then 
will your work ſtand, as here you ſee. 

Then take your Scale in hand, and ſeeing your firſt 
number of pence are 8 d. look in your ſcale of money 
for $ 4, and againſi it in the (cale of 1000, you ſhall 
find 333, which ſet 36 L 8s, behind the comma, then 
your next number of pence being 2 d. look in your 
ſcale for 2d. and againſt it in the ſcale of 1000, you 
ſhall find 083, which ſet to 29. 05. behind the com- 
ma» Then your third number of 
pence being 9 4. look in your ſcale 36 | 4333 
tor 9d. and againſt it in the ſcale of 29 | 0,083 
1000, you ſhall find 376, which ſet 31 | 8,375 
to 314, 167, and laſtly, your laſt 6 | 1,208 
number of m—_ being 5 d. look in — 
your ſcale for 5 d. and againſt it you - — 
ſhall find 208, which fer to 61, 2 5, 
and then will your whole work liand, as here you ſee. 


Your ſyms being thus ſet down, whichis done with 
more facility than you can imagine, tell you maketrial 
and be ſomething perfe& therein, you mult then add 
all the numbers together, as in Addition of Dzcimals, 
and you ſhall find the ſym of them to be 103[4,000, 
Now to know this in money, is as caſie as it was to ſct 


ſeveral ſums down, for the figures 103, which ſtand 
bchind 


106 Inſtrumental Arithmetick. 
behind the down right line, are 103 l: and the figure 


4 which ſtands between the down _ li, 
line and comma, are 4 decades or 8s. 36 | 4.333 
and being the relt to the right hand are 29 | 0,083 
all Cyphers, they ſignific neither pence 31 | 8.37 
nor farthings, {o is the total of this Ad- & | 1,208 
dition 1031.85. od. —  — 
That the manner of working may ap- 103 | 4,000 
pear more plain, I will give you another 
ſhort Example as difficulc as I can invent, which I per- 
formed by a Scale of Wood but of 8 inches long, Let 
the ſums to be added together be theſe following : 


li. Fa d, 9. 
332 7 4 I 
159 6 s I 
217 5 3 3 
7099 9 4 I 


Firſt ſet down your ſeveral ſums of 332'—— 
pounds one under another as before, and 15, 
draw a line by the fide of them, and a- 217 
-nother under them. So will they ſtand — 
2s here you ſee, 

x Your ſums of pounds being thus orderly placed 
and lines drawn, repair to your Scale; and ſeeing your 
tirſt number of ſhillings, pence and farthings is 17 5, 
4d, 1 9. for your 17 5, ſet down $ Decades which is 
16 5, with a comma after it, then will there reſt to bc 
ſet down 15,44. 19. or 16d. 1 q. which if you ſeek 
in your ſcale of money, you ſhall ind to ſtand again it 
jn the ſcale of 1000 this number .677, which is the 
Decimalof 1 s. 4d. 1 4. 

2 Your ſecond number of ſhillings, pence and far- 


things is 6 r. 8d, 19, for your 6 5, ſct down 3 decades, 
which 
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which is 6 7. and then there will remain $4. 1 9. which 
if you ſeek in your ſcale of money, you ſhall find to 
ſtand again it in the ſcale of 1090, this number, 544, 
which 1s the decimal of 8 d. 19, 

3 Your third number of ſhillings, pence, and far. 
things, is 55. 34d. 3 9. foryours 5, ſet down 2 de- 
cades, which is 4 5. with a comma after it, then will 
there reſt to be ſet down 1 5. 34d. 39, or15d. 34. 
which if you feek in your ſcale ot money, you ſhall tind 
to ſtand againſt it in the ſcale of 1000, YU, 
this number .656, which is the Decimal 332 } 8,677 
of 15d. 3q.or 1 5.34. 3q.and the three 159 | 3,344 
ſums to be added together will ſtand as 217 | 2,656 
here you ce, — 

Theſe ſums being added together ac- 709 | 4,677 
cording to the Ruk for Addition of De- 
cimals, you ſhall find the ſum of them to be 709|4,677, 
now to know what this is in money, take notice that 
the Jes which ſtands to the left had of the dowg 
right line are 709 pounds, and the figure 4, which 
ſtands between the down right line and the comma, 
are 4 decades or B s. but ( becauſe the firſt figure nexc 
after the comma is above 5, viz, 6) you mult add x 5. 
to the 4 decades, making them 9 s 3 then will there re- 
main 177, whercfore if you look in the ſcale of 1009 
for 177, you ſhall find againſt itin the ſcale of Money 
4d. 1 q, So is the whole firm of this Addition 70g & 
9 5 46. 19. as by the preceeding work doth appears 


< Here note, that when you had fet down your 709h, 
| 4 decades or 8 s. there remained beyond the comma 
677, which it you had ſought in your ſcale of toco, 
you ſhould have found ”=_ it in the ſcale of Mo- 
ney 15d. 19. or 15, 3 d. 14. (Which is all ong)as 
before, for it appeareth plainly by the Scale, that 500. 
in the line of 1c00 is cqual to one ſhilling, 

I 
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I might proceed farther in giving you Examples in 
Weight and Mreſure anſwerable to the Scales,-but that 
would only make the Reader ſpend his time to little 
purpoſe 3 for being before acquainted with Decimal 
Aritbmetick,, and ( as by this time I ſuppoſe he is )with 


Numeration upon the Scales, he cannot 


deficient in 


— the applying of the other Scales of Weight and Meaſure 
to the ſame purpoſe for which they were contrived, I 
having ſo largely excmpliticd the uſe of the Scale of 


Money. 


Sg 


SUBSTRACTION. 


Ubſtradlion ( as hath been before ſaid.) is the taking 


one or more {maller ſums out of one 


cater; I ſhall 


only give you an Example or two, as I have takenthe 


numbers from a Scale, 


Example, 


Delivered to a Gold-ſmith of old Plate 297 ounces, 13 


zeny-weight, 19 grains. 


Received of the ſame Gold-ſmith firſt 165 ounces, 11 
peny-weight and 7 grains, and after that received of the 
Same Gold-ſmith 32 ounces 1 9 peny-weight and 32 grains, 
what Plate remaines in tbe Goldſmiths bands ? 

Take your | Numbers out of the Scale of Troy- 
weight, and ſet them down as you here ſce, 
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Ounces 
Delivered 297|6,896 
Received firſt 1655,646 
Received more 329.979 
Received in all 198]5,625 
Reſts in the Gold-ſmiths bands 99|t,271 
or 


Ounces peny-w., fre 
99 - I3 


Then add the ſeveral weights of Plate received, to- 
gether, and they make 198|5,625, or 198 ounces 11 
peny-weight, 6 grains, which if you ſubliratt from 
297|6,896, or 257 ounces, 13 peny-weight, 19 grains, 
which was the quantity of Plate delivered, there will 
remain 99|1,271, or 99 ounces, 2 peny-weight , 13 
grains, and ſo much Plate is ſtill in the Gold-ſmiths 
hand, And let thus much ſuffice for Subſtratiion. 


Now we ſhould proceed to Multiplication and Diviſt- 
on, but when the numbers are taken from the Scale and 
ſet down, the manner of working doth not at all dif- 
fer from Myltiplication and Diviſion of Decimals before 
taught. But before I teach you how to Multiply and 
Divide Inſtrumentally, I (hall ſhew you 


The 
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The farther uſe of the Decimal 


Scales, and how by them to find the Square 
or Cube Ront of any Number. And 
2. Any Root being given, to find the Square or 
the Cube number of that Root. 


And both theſe by inſpe&ion only, without the help of 
either Pen, Compaſſes, or any other Motion, 


| For the effcing hereof, there is now inſerted , 
among the forementioned Decimal Scales of Money, 
Weight, Meaſure, &c, namely, between the Scales of 
**Averdupois little weight, and that of Dry Meaſures, Two 
other Scales, one having writtenat the beginning there« 
of the word Square, and to the other there is added the 
word Cube, and betweea them, there is a third line, 
which hath written upon it, the word Root, And by 
_ theſe three Scales thus united, the Square and Cube 
Roots of any number may be cxtracted by inſpeRion 
only. For, | 

It you find any number whoſe Square Root you re- 
quire, in the Line or Scale of Squares, right againſt it, 
in the Line of Roots, you ſhall have the Square Root of 
that number. Thus, 

Ff the uumber 64, were given, and it were required to 

find the Square Root thereof. 

Find the given number 64, upon the Line or Scale of 
Squares ( which you may do at the letter @ ) and right 
againſt it, in the Scale of Roots ſtands the figure $, 
which ſhews, that $ is the Square Root of 64, And in 
the ſame manner you may find the Square Root of any 
other number. 


For 


For, againſt < 
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04 
49 | in the Line 


25 f you ſhall * 
16 | find 


811] Tak 


1 


in the Scale 


which is the 
Square Root 


9 

8 

7 | of Root 
36 | of Squares, | 65 |" Roots, 

5 

4 


| ; thereof, 


9 
L 4 .C2J, 

In like manner, | 

If the number 64, were given, and it were required to 

find the Cube Root thereof, 

Find the given number 64 in the- Scale of Cubes; 
( which you may do, by counting the ſame number be- 
tween the ſecond and third figures of t upon the Scale;. 
at the letter b ) and right againſt it; in the Line or 
Scale of Roots, ſtands the figure 4, which ſhews, that 4 
is the Cube Root of 64. And in the ſame manner you 
may hind the Cube Root of any other number; 


(729) To! 
gi2| _ a: 2 
343 | in the Scale | 7 of = Scale 
; 216 | of Cubes, |65} % Noots, 
| For, againſt < 1,2 you ſhall 7 5 + Vhich is the 
| Cube Root 
64 find 4 
27 3 thereof. 
| CS 2; 


And by this Artifice, not onely the Roots of dirc&t 
Square and Cube numbers may be found, but in num- 
bers that be not direaly Square or Cube, the Fra- 
ion part of the Root is nearly diſcovercd alſo. 

I have hitherto given you Examples in ſuch Square 


. and Cube numbers, as are common and familiar, and 


that any man may compite almoſt by memory 3 but by 
, H & cheſe 


ak. 
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- theſe the demorſtration of the Artifice is diſcovered, 


wi 
2-08 
> has 
v: , 
Wt 2X7 
, 


"1 


the Lines of Squares and Caber being only Square and 
Cube numbers transferred to Lines, And now let us 
proceed to greater Numbers, And 


1. For the SQuUarkt Roor. 


In the ExtraGion of a Square Root, it is uſual to ſet 
a Prick under the firſt hgure, the third, the fitth, the 
ſeventh, and fo torwards, 'b:ginning from the right 
hand towards the left. And as many pricks as tall 
under the Square number given, of ſo many figures will 
the Rot of that number conlfitt : So that it the number 
given be leſs than 1co, the Root ſhall be onely ot one 
hgure, if leſs than 10000, it (hall be but two figures, 
it leſs than 1000000, it thall be three hgures, and fo 
forward, 

Hence it is, That the Line or Scale of Squares is di- 
vided firſt into 100 parts, and it the number given be 
greater than 109,'the firſt diviſion ( which is the place 
where the firfi tigure of 1 ftandeth, and which bcfore 
did fignific Oe,) mulk now' fignitic 100, and the whole 
line ſhall beaoooc3It faxther,the numberbe greater than 


1o090, you mult count or efteein the firſt figure of 1 


to be 1c000, and then will the whole line be 1000000 
parts 3 and if this be. too lictle to expreſs the number 
given, you may proceed farther, and call the firlt 1* 
Ioo000d, and fo increaſe the Line 100 times more 3 
but this is ſufhicicnt. 

Thus when any Square number is given, it you ſet 
it down, and prick it, ( or imagine it foto. be ) If the 
laſt pxick to theleft hand ſhall fall under the laſt figure, 
( which will always be when the figures in the given 
number be odd ) you muſt tind all ſuch numbers vpon 


the line, between the two tigures of 1, =_ 
the 


 —_— _ 
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the laſt prick (hall fallunder the laſt figure but one of 
the given number, ( which it will always do, when the 
figures of the nuniber given are even ) then you muſt 
tind the number given ia the line of Squares, between 
the ſecond fhgure of 1 and 10 at the end of thc line, 

This being conlidered, find the pumber given, whofe 
Square Root is required, in its proper place upon the 
Line of Squares, and againſt it in the Scale of Root? 
you (hall have its Square Root defired. Thus, 


36 6 
The Square J369 e will be found J19 
Root of Y3600 to be 60 
36000 189, 


WEE 3 


And in this manner may the neareſt Root of any num- 
ber not exactly Square be obtained. Fox 


725 will beJ27 

The neareſt $7250 tound {85 
Root of Y72500 to be ( 269 
72 5000 Jabout J$ oF 


id , ” 


And thus on the contrary, a Number may be 5q:/4- 
red, as may partly appear by what hath becn before dc# 
livered 3for if you find the Root in the Scale of Reots, 
you haveits Square in the line of Squares, and t, 


27 7. h 725 | 
mes 8g ( in the Scale 7250 | the Square 
gant Y26g( of Roozr,you 72500 ( thereof, 


857 ) ſhall find {7250c0 
Thws much for the Square Root, Now 


Hh 2 7; For 
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2. FortheCust Roor. 


In the Extra&ion of the Cube Root, it is uſual to (et 
pricks under the firſt hgure, the fourth, the ſeventh, 
the tenth,and ſo'on,pricking alwaycs the 3 figure from 
the right hand towards the left, And as many pricks 
as fall under the Cubick number given, ſo many figures 
ſhall be in the Root, So that if the number given be 
lesthan 1000, the Root (hall conſiſt only of one figure 
K lels than 1000000, it ſhall be only two figures; it 
it be above 100cooo, and leſs then 1000000000, it 
will be only three figures, 

Hence it is, That the Line of Cubes is divided firſt 
into 1000 parts ; And if the number given be greater 
than 1000, the firſt figures of 1 ( which before did tig- 
nific only Oe) muſt now ſignifie 1000, and the ſecond 
hgures of 1, muſt now ſignifie 100co, and the third 1, 
muſt ſignifhie 100000, and the whole line muſt be 
eſteemed to be 1000000, Farther, If the number gi- 
ven be grcater than 1000000, the firſt 1, muſt fignihe 
Too00000,the ſecond 10000000, the third ro0000000, 
and the whole line 1000000000 parts. And if theſe 
be yct too little, you may procced farther; but let theſe 
ſuffice, 

Thus when any Cube number is given, if you fet it 
down, and prick it 3 If the laſt prick to the left hand 
ſhall fall under the laſt figure, the number ſhall be rec- 
koned between the firſt and ſecond figures of 1, and 
the firſt figure of the Root ſhall be alwayes either 1 or 
2 If the Jaft prick fall under the laſt figure but 
cne, the number given muſt be rekoned between the 
ſecond and third figures of 1, and the firlk figures of the 


Root ſhall alwayes be either 2, 3, or 4 =—s 
| the 


Þ; 


TY 
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the laſt prick ſhall fall under the laſt figure but two, 
then the number given muſt be reckoned between the 
third figure of 1, and 10 at the end of the Line. 

This being conſidered, find the number given, whoſe 
Cube Root is defired, in the proper S:cion upon the 
Line or Scale of Caves, and right againkt it in the Scale 
of Roots, you (hall have its Cube Koot delired. Thus 


849 8490000 : 

$49 | The Cube 84920000 will be y*04 

849 | Root of Y,-" + —- tound toY+39 
| _ 2490000CC Ybe aboutg 947 
And the like of any other. 

Oa the Contrary, a number may be Cubed; for if 
you find the number in the line of Roots, you ſhall have 
the Cube thereot right againlt it in the Scale of Cubes, 
giving the trus denomination to the Cube, according 
as the part of the Linc againſt which the Root ſtandeth 
doth require. 

Thus have you by this Iaſtrumental way of working, 
theſe things, which in the ordinary courſe are moſt hard. 
and intricate, rendred very famitltar and ealic ; And al- 
though at all times you do not make uſe of them, yet 
they are ready hclps to coytirm you in your working, 
without the tedious way of proving by Reverſe wor- 
king, And here by the way take this 


Advertiſement. 


The forementioned Decimal Scales, and theſe Lines 
of the Square and Cube Roots, as alſo Nepairs Bones, 
whoſe uſe followeth, are made in Silver, Braſs or Wood, 
by Mr. Walter Hayes at the Croſs-Daggers in Moor- 
Fields, who alſo maketh all forts of Mathematical In- 
ſtruments, 

Hh 3 Scion 
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SECTION [. 
Concerning the 


FaBRick and INSCRIPTION 
Of theſe 


RODS 
IH 
N the foregoing Argument IT told you, That the 
Author and Inventer of this kind of Inſtrument, 
-- of which I intend to ſhew the Uſe, called it R A B- 
DOLOGTA, and the Word he thus defines : 
R ABDOLOGIA eſt Ars Computandi per Virgulas nu- 


meratrices, Thatis, RABDOLOGIA is the Art 
of Counting by Numbering Rods, 


J. Of the Fabrickof theſe Rods, according to the Inventors 
'* Deſcription of them, 


Theſe Rods may be made cither of Silver, Braſs, Box, | 


Ebony, or Ivory, of which laſt ſubſtance I ſupple they 
were at firſt made, for that they are (for the moſt part) 
by all that know or uſe them, called NE PAIR S- 
BONES. | 

Rut let the matter of which they are made be what 
it will, their form ( according to this deſcription ) is 
exactly a ſquare Parallelepipedon, the length bewpg a- 
bout three Inches, and the breadth of them about _ 
TRY OD 4 tent 
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nth part of the length. But the I:ngth of cheſe Rods 
re not confined to three Inches, but let the length be 
hat it will, the breadth mult be a tenth part thercot, 
but thr} may be accounted a cumpetent breadth that is 
capable of receiving of two numerical Figures, for there 
is never upon one Rod required more to be ſet on the 
breadth thereof, | 

The breadth of theſe Rods being exadtly one tenth 
part ofthe length thercof, when 10 of theſe are laid to- 
gether they do cxattly make a Geometrical ſquare, 
and if 20 of them be tabulated or laid together, they 
will make a right-angled Parallclogram, whoſe lenyh 
is double to its breadth. It 3o be tabulated, the Fi- 
gure will be (till a Parallclogram, whoſe length will be 
three times the breadth, and fo if 40, four times the 
length, & ſic 650. 

The Rods being thus prepared of exa& length and 


{ breadth , let each of them be divided into 10 cqual 


parts, with this Proviſo, that Nine of the Ten parts 
ſtand in the middle ot cach Rod, and the other tenth 


part muſt be divided into two parts, halt whereof mult 
be ſet at the one end, and the other half at the other 
cnd of the fame Rod. Then from ide to fide draw 
right Lines. from diviſion to divition, fois your Rod 
divided into Squares on every fide: thereof, Laſtly, 
trom corner to corner of every of theſe Squares draw a 
Diagonal Linc, and that will divide every Square into 
two Triangles. The Rods being thus prepared and 
liacd, firſt into Squarcs, and then into Triangles, they 
are then fit co be numbred, 


Tie Figure 1. at the beginning cf the Book ſhews 
the Form ct one of theſe Reds lined as it ought 
to be, 


Hh 4 | Sect. 


- 
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SECT. II, 
How theſe Rods are to be Numbred. 


N the two half Squarcs which arcat the ends of each 
Rod on every fide, there are ſet one fingle Figure, 
on each fide of every Rod one, in the divition at the 
end thereof, ſo every Rod containing four fides, Ten 
Rods will contain 40 ſides, and fo conſequently will 
have 4o ſingle Figures at the ends of every of them ; 
that is, there will be upon the Ten Rods among(t 
them, four Figures of each kind, that is, four Ones, 
1111. four twos, 2222. four threes, 3333. four fours, 
4444. four fives, 5555. four fixes, 6666. four ſcvens, 
7777. four cights, $888. four nines, 9999. four Cy- 
phers, 0000, | 


And here it is to be noted, That what Figure ſoever 

" it be that ſtandeth at the top of the Rod alone, the 
Figure that ſtandeth alone on the other fide of the 
ſame Rod, maketh that figure up the number 9. 
As for Example, ; If x fiand on one fide, 8 will 
ſtand on the other fide, fo 2 and 7, &c. As in this 
Table, where, 


ftandeth on 
the other 
fide of the 
ſame Rod. 


ſtands alone 
at the top of 
any fide of 
any of the 
Rods , then 


if 
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This alſo is to be obſerved, in the hguring of every 
Rod, that what hgure ſoever fiandeth alone at the 
top or ſuperiour part of the Rod, the figure or figures 
that ſtand in the two Triangles next underneath it, is 
double to the figure which ſtandeth at the top. And 
the tigures which ſtand in the next two Triangles be- 
low, that is three efmecs as much as the hgure above, 
And that in the fourth place,or Triangles, is four times 
as much as the figure above, &c. till you come to the 
loweſt Triangles in that Rod, and then the figure or 
figures that ftand in thoſe Triangles are nine times as 
much as the figure which ſtandeth at the top of the 
Rod. 

So if a Rod have 4 at the top thereof, in the two 
Triangles which are juſt and next under it, hath 8 in 
them, which is doubleto 4 ; in the next two Triangles 
bclow there is 12, which is treble to 4 3 in the two Tri- 
angles below them is 1 and 6, which together make 16, 
which is four times as much as the 4 at the top; the 
next Triangles have in them 20, which is five times as 
much 3; the next 24, which is ſix times as much 3 the 
ſixth hath 28, which is ſeven times as much 3 the next 
Triangles have in them 32, which is eight times 4 3 the 
laſt hath 36, which is ninetimes as much. All which 
is viſible by the Figure 2 at the beginning of the Book, 

And is evident enough by this little Table follow- 
ing, which is the Table of Multiplication, commonly 
called Pythagoras his Table, 
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Thus Fave you the Fabrik, Inſcription and Number- 
ing of theſe Rods, according to the Inventors contri- 
vance of them : He makes mention of Ten of them, 
and hath in his Book ſet the figure of the ſaid Ten, of 
one of which Ten I have given you a Scheme at the 
beginning of the Book, which is Figzre 2. I will now 
procced to give you the deſcription of theſe Rods in 
another more commodious form. 


Secr. II. 


A Deſcription of theſe Rods according to their 
beſt and lateſt Contrivance, 


He Deſcription which I ſhall here give of theſe 
Rods, varies not at all from that before delivered 

in the matter of which they axe made, for theſe may be 
made either in Silver, Braſs, Wood, Ivory, &c. Nei- 
ther do they differ in their dividing, nor yet in their - 
numbering : Only, whereas my Lord Nepair maketh 
them ſquare, cach Rod to contain four ſides, theſe are 
made tit, conſiiting each Rod but of two ſides, and 
contain ia length zbout 2 52 Inches. 
and in breadth ; of an Inch. 
and in thickneſs ;3 of an Inch. ; 

One ſet of theſe Rods confilteth of five pieces, and 
therefore hath but ten Faces or ſides, whereas thoſe of 
the Lord Nzpairs confilted of. 40 Plaines or fidcs. 

Upon one cf theſe five pieces ( a Figure whereof is 
at the begiuning of the Book, noted with Figure 3 ) 
you have a Cypher at the head of the firſt piece, and 9 
at the bottom thereof, Upon the ſecond of them you 


| have 
/ 
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have 1 at the head, and $8 at the bottom : upon the 
third you have 2 at the head, and 7 at the bottom up- 
on the fourth 3 at top, and 6 at bottom 3 and upon the 
fifth you have 4 at the top, and 5 at the bottom, 
Every of the two Figures at the top and bottom toge- 
ther make 93z350and 9 isg, 1and$,2 and 7, 3 and 
6, 4and 5, And here obſerve, that the Figures 5 8 
7 6 5, which ſtand at the bottom of the Scheme, ftand 
with their heels upwards, in this manner, 6gL9 5, 
and fo do all the other tigures under them, till you 
come to the double Line which is in the middle of the 
Scheme, noted with A and B, at which Line, if the 
Scheme were cut into two pieces, and foldcd or paltcd 
on the back-ſide of the other half, ſo that the 9 at the 
bottom were placed upon the Cypher at the top, and 
ſo 8 upon 2,7 upon 2, 6 upon 3, and 5 upon 4, and 
then the Scheme cut again into five little ſlippets by 
the down-right Linesz theſe five flippets would ex- 
aftly repreſent one ſet of theſe Rods, for upon one 
fide of one of theſe pieces, you ſhould have a Cypher 
upon one fide, and 9 on the other : Upon the next 1 
and 8, upon another 2 and 7, on another 3 ands6, and 
on the other 5 and 4; both the Figures on cither fide 
making 9, as before was deſcribed. 

+ \Theſe tive ſlippets do now contain the whole Table 
of Pythagoras before mentioned, but ſo tew are not ol 
ſufficient uſe, neither are the Ten beforc mentioned of 
the Lord Nepair's order 3 for there can be but four 
Figures of one kind, which in all caſes is not ſut- 
ficient, 

Therefore, as theſe Rods are made now a days, they 
do commonly make fix ſets of them, that is, 30 pleces, 
which contain 60 faces, and theſe will be of good ye, 
and there will ſeldom be found a want, which in thoſe 
of the Inventor's there will often be, except you have 


a great quantity, which will be far gre 
| | than 
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than theſe here deſcribed, for there is required as much 
Metal or Wood in one of his, as in four of theſe, and 
then for his Four fides we have here Eight. 


Concerning a Caſe for thſe Rods. 


For the orderly keeping and ready finding of theſe 
Rods, I have often ( for my felt and others ) had a 
Box made of Walnut-trec or Pear-tree, with tive par- 
titions in it, cach partition to hold five or lix ſets of 
theſe Reds, or more if more Rods were required. 
Every of theſe partitions being tigured on the fide 
thereof next the Eye, with ſuch tigures as the Rods in 
ſuch a partition had figures at the top, fo that the par- 
ty that was to uſe them, could take them as readily 
out of his partition, as a Printer can take his Letters 
out of his reſpe&ive Boxes to make any Word. 

In this Box there is alſo convenient Room made for 
one other Rod, double in breadth to theſe here deſcri- 
bed, but of the ſame length and thickneſs 3 upon the 


one fide whereot there is a Table or Plate uſcful in the 


ExtraGting of the Square Root, and on the other fide 
another for the ExtraQing of the Cube Root, the Fi- 
gure whereof is at the beginning of the Book, noted 
with Square, Cube ; But I ſhall forbear to ſay any thing 
of thern, till I come to ſhew you how to Extract the 
Square and Cube Roots by the help of them and the 
Rods 
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Of a Board with a Frame, upon which to lay your Rods, 
when any Operatios is"to be wrought by tbem, known 
by the name of a T ABELLET. 


In the uſing of theſe Rods, carc is to be had firſt of 
the orderly laying of them, and then ſecondly, for the 
keeping of them in that polition till your work be end- 
ed, For the cffteing whereof, both neatly and cer- 
tainly ; there is alittle Table or Frame contrived, con- 
raining in breadth 7. of an Inch more than the length 
of the Rods, and in length at pleaſure, but it may well 
be about once and a half the length ofthe breadth. 

It ought to be made of a thin piece of Pear or Wal- 
nut-tree, or of ſuch matter as your Box or Caſe is 
made of, and it may very commodiouſly be: contrived 
to be put into the Box as ever I had them made to do, 
for that I found it convenicnt to carry looſe. 

Upon the Superticies of this Board, cloſe to one of 
the edges thereot, mult be glewed or otherwiſe faften- 
ed with Pins, a ſmall picce of the ſame matter, and al- 
fo of the ſame length, breadth, aud thickneſs of one of 
your Rods, which mult be divided mto 9 equal parts, 
and Lincs drawn croſs the piece, fo will there be 9 
Squares, in which you mult Grave or Stamp. the nine 
Digits, beginning with 1 at the top, and fo deſcending 
by 2 3 4tog at the bottom thereot': And it were nc- 
ceſſary that theſe Figures ( 2s alſo thoſe which are at the 
head of every of your Rods ) were Graven or Stamped 
of ſomething a bigger Figure than the other figures of 
your Rods atc. 

Under the end of this ledge beginning at the Figures, 
and ſo continuing the whole length of the Board, mult 
another ledge of the ſame mattcr and thickneſs , be 
glewed, or pinned, and then is yoar Tabellet finiſhed, 


A Figure whereof you have at the beginning - _ 
ook. 
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Book, noted with Figure 4, it is called a Tabelles, for 
that, when the Rods are laid thereon, for any Operati- 
on to be wrought by them, we uſually ſay, the Rods 
are Tabellated. _. 

Being thus prepared with Rods and Tabellet, you 
are ready for the work intended by them, and for 
which chiefly they were invented. 

Thus much for the Fabrick, Inſcription, and Number- 
ing of theſe Rods 3 let us now come to ſhew the Uſes 
of them. | 


SecrT. IV 
To what Uſe theſe Rods generally ſerve. 


He chicf Uſes which theſe ſmall Rods ſerve un- 
to, are all manner of Multiplications and Divitt- 
ons, as alſogft the Extraction of both the Roots, either 
Square or Cube; all which are (o facilly and expediti- 
ouſly performed, and that by the help of Addition and 
Subſiraftion only, that it is inconceivable 3 for here is 
nocharge at all required of the Memory, and you ſhall 
auredly take your Quotient-Figure in Divition always 
certain 3 neither too great nor too little, an inconveni- 
ence ſo prejudicial, that I leave it to the cenſure of 
ſuch as have fonnd it, to their great loſs of time, and 
other vexattbn which it hath put them to. But cea- 
ling to ſay more of theix properti:?, 1 will now come 
to ſhew their Uſe, 


SECT.: 
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SECT. V. 


How to apply or lay down any Numbers by 
the Rods. 


PROP, I, 


Any Number being given, bow to Tabulate or lay dow# 


the ſame by the Rods. 


Et it be required to Tabulate or lay down this 
Number 3 496. 

Firtt, From among your Sets of Rods, ( or Out of 
your Caſe ) take four of them, of which let on: of 
them have the Figure 3 at the top thereof, and lay it 
upon your Tabellet cloſe to the edge thereof, then, 

Secondly, Take another Rod fromyour Caſe, which 
hath the Figure 4 at the top of it, and lay that alſo up- 
on your Tabellet cloſe by the fide of the other. 

Thirdly, Take another Rod which bath the Fi- 
gure 9 at the top of it, and lay that upon your Tabel- 
let cloſe by the other two, 

And laſtly, take a fourth Rod, having the figure 6 
at the head thereof, and lay that alſo upon your T- 
bellet cloſe by the reſt. 

Theſe four Rods thus taken, and laid rpon the T- 
* bellet, you ſhall ſee in the uppermoſt Row ( which 
ſtandeth againſt the Figure 1 on the fide of your Ta- 
bellet ) theſe four Figures, 3 4 9 6, that is 3496, equal 
to your given Number. In the ſecond Row ( againlt 
the figure 2 of your Tahellet) you (hall fiad the _ 

. | thercof: 
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thercof.' In the third ( againſt the figure 3 ) you ſhall 
tind the triple thereof, In the fourth' the Quadruple 
thereof, In the fifth the Quintuplez and ſo on the 


ninth and laſt, in which you ſhall find the Nontuple 
of the Number given, 


PROP. iI, 


How theſe Rods will appear when Tabulated, and being 
Tabulated , how to read the Multiplication of thas 
Number ſo Tabulated, by any of the Nine Digits. 


| The Four Rods being Tabullated according to the 
Precepts delivered in the preceding Propoſition, they 
will appear exactly as they are repreſented in Figure 4 
at the beginning of the Book, which Figure lively re- 
preſents the four Rods lying upon the Tabellet, which 
mind well, for upon the true Tabulating, and right 
—_ of the Rods ſo tabulated, depends the whole 
Work. | EN 

The Rods thus Tabulated; atid as ybu ſce them in 
the Figure 4, do to the Eye appear in the form of a 
Glaſs-window , every Pane thereof repreſenting a. 
Rhomboyades or Diamond-form : In the reading of 
the Figures which are in theſe ſeveral Rhomboyades or 

iamondeform, obſerve theſe few DireRions follow- 
ing, which will fully illuſtrate the whole bufineſs [n- 
tended, and therefore eſpecially to be minded: 


Note, 


| T. That the Figures pom the Rods are td be tead be- 
ginning at the right band and reading towards the keftt 3 
which is contrary - to our common courſe of reading 
and writing, which is from the left'hand i 
tight; Hi L 
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UH. That inevery Rhomboyades or Diamond, there are 
either One Figure, or Two Figures, but never more than 


Two, | 


ITI. If there be but one Figure in a Rbombus, then that 
Figure is the Figure to be ſet down aloze ( be it either a 
Figure or a Cypher ) but if there be two Figures in a 
Rhomboyades ( as for the moſt part there is ) then add 
them tro Figures togeiber, and ſet down their ſum in one 


Fignre. ; 


IV. But if theſum of the two Figures in one Rhomboy- 
ades or Diamond do exceed Ten, then you muſt ſet down 
the overplus above Ten, and keep One in mind, which One 
you muſt carry to the next Rhomboyade x, 


V. Note that the firſt towards your right band, and the 
laſt towards your left hand are but balf Rhombeyades or 
Diamonds, and never bave in them more than one Figure 
only, but all between theft are whole ones, and for the muſt 
part bave two Figures in +bem, 


VI. If ineithey Rbomboyades or balf Rhomboyades, you 
find no Figures but Cyphers, you muſt not negled but ſet 
them down as if they were Figures, 


- C7 Theſe Rules being rightly underſtood, all that 


follows-will be familiar and calie,and: thefe I ſhall 


explain by Example following, 


Example, 


For the illuſtration of the preceding Rules, we will 
make uſe of thoſe Rods which were before tabulated, 
therefore have recourſe to Figwre 4 at the begirming of 
the-Beok, where this Number-3 496 is tabulated; 


oe v > 


7 
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The Figures at the top of the Four Rodsare theſc* 
3,49,6, which fignitic the former given nutmber 3496, 
and this number ttands againſt the tigure x on the fide 
of the Tabcllet, Then 1 fay, that the figures in the 
next row ſtanding againſt the figure 2 of the Tabellec 
arc double thereunto, which I thus prove. 

Repair to the Rods as they lie upon the Tabcller, 
and in that row which licth agaiaſi the figure 2, you 
ſhall find in the firſt halt Rhomboyades towards your ' 
right hand { where by Rule 1 you muſi begin ) the ti- 
gure 2, wherctore ſet down with your Pen upon Pa- 

the figure 2, In the next Rhomboyades, in the 
fame row you ſhall find 8 and 1, which added make 9; 
ſet down 9 on the left hand of 2 : In the next Rhom- 
bus you ſhall find 8 and 1 again, which is 9 alſo, ſet 
down 9 on the left hand of the othep, and in the laſt 
Rhomboyades you ſhall find only 6, whetefore ſet down 
60h the left hand of 9, fo have you in all 6992,which 


| is double to 3496. 


Again, the figures in the row which fiands againſt 
the figure 3 in the Tabellet, ate triple to 3496 3 for in 
the firſt half Rhomboyades towards your right hand, 
you have 8, ſet down $.— In the next Rhom, you 
have 7 and 1, which is 8, ſet down $ again— In 
the next you have 2 and 2,which is 4, ſet down 4.— 
In the next Rhom. ,you have-9 and 1, which makes 
to, ſet down © and carry 1, but it is the laſt Rhom. 
and becauſe there is never anothcr to carry the 1 unto, 
you mul? therefore ſet it down, fo have you this num- 
ber 10488, which is triple to 3496, 

Again, the figures ſtanding againſt 4 in the Tabellery 
are Quadruple to 3496, —tor in the half Rhom!, you 
have 4, ſet it down : in the next 6 and 2, which is 
8, ſet that down : In the next 6 and3, whichis 9, 
ſee that down : In the next2 and 1, whichis 3, {ct 
that down : and in the laſt half Rhom. you have 1; 

Ii 2 . Fhictt 
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which alſo fet down : fo have you 13984, which is 
Qradruple to 3496. 

Alſo, the hgures againſt 5 in the Tabcllet : the firſt 
is a Cypher, therefore put down 03 the next is 5 and 
3, Which is 8, ſet down $3 the next'is © and 4, ſet 
down 4 the nextis 5 and 2, that is 7, ſet down 7; 
and the laſtis 1, therefore ſet down 1, fo have you in 
all 17480, which is Quintuple to 3496. 

Againſt 6 in the Tab:llct, you have in the firſt place 
6, (ct it down ;, then in the next 4and 3, that is 7, 
{ct that down ; in the next 4 and 5, that is 9, ſets 
down in the next you have 8 and 2, that is 10, ſet 
down oand carry 1 to the next Rhom. where you 
find only 1, to which add the 1, which you carried 
from the Rhom. before, and it makes 2, ſet down 2; 
- fohave you 20976, which is ſix times 3496. 

Againſt 7 in the Tabcllet, you have firſt 2, ſet it 
down then 3 and 4, which is 7, ſet 7 down iu 
the next $ and 6, which is 14, which being above 10, 
ſet down 4, and carry x to the next Rhom. where 
you have 2 and 1, which is 3, and 1 which youſcar- 
ried makes 4, ſet down 4 3 thenin the laſt place you 
have only 2,which ſet down, fo have youin all 24472, 
which is Septuple to 3496, or ſeven times as much. 

Againſt $8 in thc Tabellet, you have firſt &, which 
{ct down; then 2 and 4, which is 6, (ct 6 down; 
then 2 and 7, which is 9, ſet 9 down; then 4 and 3, 
which is 7, {ct 7 down and laſtly '2, ſet that down; 
ſo have you 27968, which is Otuple to 3496,or eight 
times as much. 3 

Laſily, againſt 9 in the Tabellet, you have in the 
firſt place 4, ſet that down; in the next you have 1 
and 5, which is 6, fet 6 down 3 in the next place you 
have 6 and 8, which is 14, ſet down 4, and carry 1 
to the next Rhom, where you find 7 and 3, that 


10, which with x which you carried makes 11, ft 
down 


_ a =” RCM as 


to 
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down 1, and carry 1 fo the next Rhom, where you 
find only 2, and the 1 carried makes 3, therefore ſet 
down 3, and fo you have 31464, whichis Noncuple 
to 3496, or nine times as much as the tabulated num- 
ber, 

Thus have I given you Examples, in ſhewing you 
how the Numbers upon the Rods are to be read 4nd 
written down 3 and in the delivery of this Example, I 
have made the whole work which is to follow,ſo plain 
and eafie, that the mcaneſt capacity (I think) ifhe can 
but tell his tigures, and add any two figures together, 
he may by this here delivered, read or write down'any 
number that can be tabulated ; and that you may 
throughly underſtand this Chapter before you proceed 
further, I will give you the Products of 7009078 mul- 
tiplied by all the nine Digits, which T would have your 
ſelf to tabulate, and fee if you find your working by 
your Rods to agree with thoſe which are here written, 
which numbers if they do, you need not ſcruple at 
the moſt difficult that can be propoſed to you, there» 
fore (tudy it, and try it. 


700907$ 

- 14018156 

: 21027234 

on 28036312 

foot 3 35945390 
eing mul- 4.6 42054468 | 

: 56072624 

, 63081703 


roduceth 


Thus bave 1 ſufficiently deſeribed theſe Rode, and the 
manner of RP x wpon them; and now 1 think. it time 


#0 opply them to tat uſe or” yy they were _—_ 
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Hamely, the more difficult parts of Arithmetick,, as Multi- 
Plication, Diviſion, and Extratiion of Roots : But firſt lt 
we groe you 


- An Admonition concerning Addition and Subſtraftion, 


Whereas it was the difficult operations of Arithme- 
tick, which by the benefit of theſe Rods, the Inventor 
chiefly aimed at ( of which kind he cltcemed Multipli- 
cation, Diviſion, and Extrattion of the Square and Cube 
Roots) he omitted to ſay any thing concerning Additi- 
on and Swbſtraftion, as things obvious to every Tyro, he 
therefore omitting them, begins to ſhew the uſe of his 
Rods is Multiplication , whoſe Mcthod I ſhall herc 
follow, 


SEecr. VI, 
Mulciplication by the Rods. 


FÞF Multiplying by the Rods, you are, to conſider 
( as in vulgar Arichmetick ) three Terms, Things, 
or Numbers,viz. | 
1- The Mwltiplicand, which is the Number to be 
multiplied. | 
2+ The Multiplier, which is the Number by which 
the Maltiplicand is multiplied. - 
3- The Produ#, which is the ſum produced by the 
multiplying of the two former together. 
' And hete note, that the Produ& doth contain the 
Multiplieand, ſo many times as there be Vnites in the 
Maltiplier, 
*  Lhus for the definition of Myltiplicetion, now for the 
yorkivg thercof by the-Rods, for which this FM wi 
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THE RULE, 


Firſt, Set down upon your Paper the Multiplicand, and 
orderly under it the Multiplier, Tt matters not greatly 
which of the rwo given Numbers be made Meltiplicaud 
or Myltiphier, but it is uſual and beſt to make thegreat- 
eſt Number Mltiplicand, and the leſſer Maltiplier, 
Then draw a Line with your Pen under them, and baving 
Tabulated your Maltiplicand ( or greater Number ) look, 
what Numbers in your Rods ſtand againſt the firit Figure 
towards your right band, and that Nzmber which you ſhall 
find pon your Rods ftanding againſt that firſt Fignre fonnd 
in your Tabellet, ſet down under your Line which you for- 
merly drew under your Multiplicand and Multiplier ; And 
baving ſo done with the firſt Figure of your Miettiplier, do 
ſo with the reſt, ſetting them down one under another, re- 
moving every Figure ane place more towards the left band, 
then that which went before it, 4s is done in common Mnl- 
tiplication, and as you ſee in the fulbwing Example, 

Example 1, Let it be required to multiply 3496, by 
489, As if it were required to know how much 48g 
times 3495 would amount unto, 

Firſt, Set down your given Numbers 3496, and 
489, one under another, and draw your Line under 
them, as here you ſce done, 

Secondly, 3496 your Multiplicand being Tabula- 

3496 Multiplicand, |} ted, and 9 being the tirit Fi- 
439 Multiplier, gure to the right hand in 


—— your Multiplier, look upon 
31464 your Rods, what ſum there 
27968 « ſtands againſt 9 in the ſide of 
13984 your Tabellet, and you ſhall 


hnd ( as by the Rules in the 
1769544 Product. . oy Prop. of the Fifth 

Sec, HA Chap. you were directed ) 
Ii 4 31464, 


134 Inſtrumental Arithmetick. 


31464, which is the Produt of 3496 multiplied by g, 
Wherefore ſet down this Number 31464 under your 
Line, as you fee in the Example, 
| Thirdly, Look what ſum upon the Rods ſtands #- 
gainft 8, which is the ſccond Figure of your Multipli- 
er, and you ſhall find 27968; ſet this Number under 
the former, moving it one place forward towards the 
left band, | 

' Fourthly, Look what ſum upon the Rods ſtands 
againſt 4, which is the third Figure in your Multiplier, 
and you ſhall find 7 3984, which ſet down under the 
other, one place more to theleft hand, 

Laſily, Under theſe three ſums draw a Line,and add 
the three ſums together , and they make 1709544, 
which is the Product of 3496 multiplied by 489, and 
this 1709544 the Produd, contains 3496 the Multi- 
plicand, 487 times, 


Prattiſe well this firſt Example, aud compart-it with the 
Rods a they are Tabulated in Figure 4 at the beginning of 
the Book, @ alſo with the Rules in the Fifth Chapter, and 
you may perform any Multiplication. However I will 
give you one or two more Examples, and ſome other 

ays of Multiplication. | 

Example 2, Let it be required to nultiplythe ſame ſum 
3496, by 261, 


3496 | Set the Numbers dawn as here is done, then 
261 ; look upon the Rods for the Produc of 3496 
—-—— | by 1,-and you ſhall find it to be the ſame, 
3496 | wherefore ſet down 3496 under the Line— 
20976 } then look upon the Rods for the Produdt of 


gain, look in the Rods for the Produ of 


E % + 4 5 * 


eSAa (2 Dq©=xa _coc- 
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3496 multiplied by 2,. and you ſhall find it to be 6992, 
which ſet down under the other two. 

Lafily, Draw a Line under them, and add the three 
Numbers together in order as they ſtand, and the ſum 
of them will be 912456, whigh is the Product of 3496 
multiplied by 261, 

Example 3, Let it be required to multiply the your 
Number 3496 by 520. 


Set down your Numbers as here you ſee done—— 
3496 | Then becauſe tt firſt Figure of your Mule 
520 | tiplier towards your right hand is a Cypher, 
— .wholly omit it, and multiply 3496 by 52 
6992. | only, ſo ſhall you find the Product of 3496 
17480 | by 2, to be 6992, which ſet down : Alſo 
—— -— | the Product by 5 will be 17489, which 
1817920 | ſct down under the other, one place fur- 
ther z Then draw a Line and add 
theſe two ſums together, and they make 181792, to 
the which it you add a Cypher for the Cypher which 
you 6mitted in your Multiplier , the ſum}. will be 
1$17920, which is the Produ@t of 3496 by 520, 
Example 4, Let it be __ to multiply the ſame 
3496 by 7003——- 


Set down your Nunibeed as before, and as you ſte 

here done; Then having Tabulated 3496, 

2496 fee what the Produd thereot is upon the 

7003 Rods,bein ing SR by 3 the firſt Figure 

in your Multiplier, and you ſhall find it 

10488 tobe 10488, which ſet down under the 

24472** Line——Then the two next ptaces of 

—-— your Multiplier being Cyphers,make two 

24482488 pricks under the former Number, one un- 
der $, the other under 4, as you ſee ig 

the Example or inſtead of 3 pricks you may makd 

wo 
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two Cyphers,—Then look in the Rods for the Pro- 
duct of 3496 by 7, and you ſhall find it to be 24472, 
which ſet down under the other ſum, beginning your 
number at the fourth place, or beyond the two Pricks 
or Cyphers. Laſtly, dxaw a Line and add theſe two 
ſums together, and their ſum is 24482488, which is 
the-Produdt of 3496 multiplied by 7003. 

Thus have you four Examples in Mwlteplication, in 
which are included all the Varieties that may at any 
time happen in that Rule, viz, Two where the Mu!- 
tiplicr conſiſted all of Figuas, as in the firſt and ſecond 
Example they did.—Another where the latter place of 
the Multiplice confifted of a, Cypher —And this laſt 
Example where Cyphers were iatermixed among the 
Figures, ; 

| And thys much for this kind of Multiplication, but 
before 1 leave, 1 will ſhew you | 


Another Form of 


MULTIPLICATION. 


Whereas in the foregoing Form of Multiplication, 
which is the beſt and moſt uſual, ( only I inſert this 
following for varicty, ) You began ( your Rods being 
Tabullated) with that Figure of your Multiplier which 
ſtands next your right hand, hut there is no neceſſity 
for that, for you may begin: with that Figure which 
Nandeth next to your left hand, and by ſo doing; and 
placing your ſeveral Products one place more to the 
xight hand, as you did before . place them to thelett 
hand, thoſe Pradudts added together in the Form they 
then ſtand, ſhall produce a Product equalto the former. 

Example, Far our Example, we will take the firſt 
Example bcfore-going at the beginning of this SeQi- 

on, 


w—_— wy 5 
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on, where it was required to Multiply 3496 by 489. 
Sect the numbers down as before in that tirſ Example, 
and as you ſce here done, 

Then 3496 being Tabulated, look up- 3496 
on your Rods, for the Produ thereof 489 
multiplied by 4, ( which is the firſt Fi ———. 
gure of your Multiplier towards your left 13984 
hand ) and you ſhall find the Produt 27968. 
thereof to be 13984, which ſet down. — 31464 
Secondly, look the Produdt of 3496 by 8 ———— 
( your ſecond Figure )) and you ſhall tnd 1709544 
it to be 279638, which muſt not be ſet 
down as in the other firſt Example but as you ſee it in 
this, $ the firſt Figure thereof mult be ſet one place for- * 
wards towards the right hand, as in the other it was 
ſet a place backward towards the Icft.—Laſftly, ſeek 
in your Rods for the Produt of 3496 by 9 your laſt 
Figure, and you ſhall find it to be 31464, which ſet 
under the other two Numbers,yet one place more to 
the right hand. —So a Line being drawn under, and 
theſe three Numbers added together produce 1709544 
equal to that in the firſt Example: And that you may 
the betrexr ſee the. differgnce of the work, I have ſet 
them one by the ather. 


As in the firſt | | As in this 
Example. Example, 
g 

3496. 3496 . 

489 489 

31464 __ . 13984 

27968 27968 
_ 13984, - 31464 
1709544 | 1709544 
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One Example more in Multiplication, which ſhall 
be for Advertiſement and dire&ion, I will give, and 
ſo conclude Multiplication. 

I fad in the genearl Rule for working of Multipli- 
cation ( at the beginning of this SeQion ) that it mat- 
tered not which of youx Numbers were made the Mul- 
tiplicand, or which the Multiplier, of which I will here 

ive you a Preſident where the lefſer Number (hall be 

abulatel , and the greater Number only ſet down 3 
and I wi!l work it here according to this laſt way of 

Multiplication, and. the Example ſhall be as follow- 
eth. 

Example, Let it be required to multiply 868437 by 
496; and l:t. 3496 ( the lefler Number ) be Tabu- 
ated | 

Let the Numibers be ſet as you here ſee, then 3495 
being Tabulated, begin with the firſt Figure towards 

| the left hand of your Multipli- 


3496 er, which here is 8, and upon 
"$68437 ' your Rods find the Produd of 
—— ' __ 3496 multiplied by 8, which is 
27968 27968, {et that down under 

- 20976 the Line——then find the Pro- 
27958 du& of 3496 by 6, the ſecond 
13984 . Figure of your Multipler, and 
10488 you ſhall find that to be 20976, 


24472 ſet this number under the for- 

—_ — mer, oneplace more towards 
3036055752 the right hand Again the 

; third Figure of your Product 
is, 8 whoſe Produdt is 27968, as before, ſet that under 
the other,ſtil} one place more to the right hand, —In 
this manner do with the other Figures of the Multi. 
plier, as 4 the next Figure, whoſe Produd is 13984, 
which alſo ſet down a place forward.——So alſo the 
Produd of 3 which is 10488, which ſet Ui 
| | — laſtly, 
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laſtly, of 7, which is 24472. All theſe Products 
being ſet down ig the order as you ſee them in the Mar- 
gent, if you add them together, the fum of them will 
be 3036055752, which is the Produdt of 3496 nuli- 
plied by 858437, the lefler number bcing Tabulated. 


Other ways of Multiplication I could bave added, but 
theſe I eſteem ſufficient. 


— 


SECT. VIL 
D1vision by the Rods. 


S in Multiplicatien, fo in Divifion there ate three 
Numbers, Terms, or Things required, viz, 

I, The Dividend, or number to be divided, 

2, The Diviſor, or Number by which the Dividend 
is divided, and | 

3. The Dwotiext, which is the Number ifluing from 
the Dividend's being divided by the Diviſor 3 And this 
Qwzotient doth always conſiſt of ſo many UVnites as the 
Þmiſor is times contained in the Dividend. 

Thus much for the Definition of Diviſion, now let us 
come to the Prafice of it by the Rods,to perform which, 
this is 


THE RULE, 


Tabulate the Diviſor, ( which is always the leſſer Nume- 
ber of the two given ) and ſet down the Dividend, and ſet 
the Diviſor ou the left hand, and draw a crooked Line on 
#be right band for your Quotient, as in common o__ 

fick, 
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tick, Then look upon your Tabulated Rods ( always ) for 
the Number leſs than the Number in the firſt Figures of 

ur Dividend, and what Figure ftands againſt that Num- 
ber on the edge of your Tabellet muſt be the Figure you mult 
put in your Quotient, and that Number you muſt always 
ſubſtrait frem the Figures of your Dividend, and to the re- 
Mainder add another Figure, ſo proceeding from Figure to 
Figure till your Diviſion bewholly entled, 

Example, Let it be required to divide 1709544, by 
3496. Having Tabnlated 3495S, fet down your Di- 
vidend, your Diviſor on the lett hand thercot, and a 
crooked Line fot the Quotient on the right hand therc- 
of, as by the Rule preceding you were dirc&ed, and as 
you ſee done in the Exanple adjoyning, . 

And becauſe at your hilt ſetting dowh of your Di- 
viſor 3496, it would reach ( if it were {et under your 
Dividend 1709544.) as far as the Figure 5 , therefore 
under the figure 5 make a prick,to iritimatc how far you 
are gotic on in your work , and under this prick draw 
a Line quite utider your Dividend 3 then is your Sum 
ſet down ready for work, and will appcar as here you 
ſee 3 


3495) 1709544 ( 


Yonr Sutti thus prepared, ask, how often can you 
have 3496 in 17095, look in your Tabulated Rods for 
17095, Which you cannot there find, but the neareſt 
number thereunto amonygft the Rods, which is leſs than 
17095 ( for you muſt always take a leſs number ) is 
13984, which number ſtands agafnſt the Figure 4 in 

e Tabellet, wherefore ſet 4 in your Quotient, and 
13584 under the Line, and fl; 12984 from 
17095, and there will reoiiin 3711, fo is the ficlt pot 

© 
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of your Diviſion ended, and your work will ſtand 
thus 3 


3111 
3496 ) 1709544 ( 4 


as 


13984 


Then make another Prick under 4, the next Figure 
of your Dividend, fo will the remaining number be 
31114,——Then look among your Rods tor the num- 
ber 31114 ( or the neareſtleſs than it ) and the neareſt 
leſs you ſhall find to be 27968, which ſtands againſt $ 
in your Tabcllet; put $ in your Quotient, and ſet 27- 
968 under 31114, and ſubſtract 27968 from 31114, 
ſo will there remain 3146, which ſct over head, fo is 
the ſecond part of your Diviſion ended, and your work” 
will appear thus z | 


3146 
199 
3496) 1709544 ( 48 ; 


13984 
27968 


Laſtly, Make another Prick under the next Figure- 
of your Dividend, which is 4 alfo, making the remait- 
ing number to be 31464, ſeek among your Tabulated- 
Rods for this number ( or the nearcit leſs.) but looks 
ing you fhall find the very number, againſt which 
ſtands on your Tabellet the Figure 93 ſet 9 inthe Quo» 
tient, and. the number 31464 under the Line, and 
ſubſtra& it from 31464 the remainder which _— a- 

Ve 
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bove the Line, and nothing remains, and being there 
is never another Figure in yout Dividend, your Divi- 
ſion is cnded, and your work will ttand thus, and 3496 
is contained in 1709544, 459 tins. 


COOOO 

3146 

3111 
Diviſor,\ 1709544 / Quotient 
3496 ++. 459 


13994 
27968 


| 31464 
Another Example, arid by another way of Diviſion: 


Let it be required to divide 912456 by 3496, ſet down 
your Dividend and Diviſor, draw a crooked Line for 
your Quotient, and alſo make a Prick under the fourth 
Figure of your Dividend, and draw a Line under your 
Dividend, ſo is your Surh prepared to be divided, and 
will ſtand thus; 


3496 ) 912456 ( 


Then your Diviſor 3496 being Tabulated, look a- 
mongſt your Rods for the neareſt number to 9124 
which is leſs, and you ſhall find ic to be 6992, again 
which, ſtands on your Tabellet the Figure 2, ſet 2 in 
the Quotient, and this Number under the Line, and 
ſubſiraQ it from 9124, and there will remain 2132 to 
which ttumbet add the next Figure of your Dividend, 
namely 9, and it makes 21325, under which _ 

ara 
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draw a Line, then will your Sum fiand thus, 


3456 ) 912456 ( 2 


6992 
21325 


Then among your Rods ſeek the neareſt number to 
21325 and you ſhall find 20976 to be the neareſt num- 
ber lefs, againſt which, in your Tabellet ſtands 6, ſet 6 
in the Quotient, and 20576 under the Line, ſubltrat- 
ing it from 21325, which when you have done, there 
will remain 349, to 349 add the next Figure in your 
Dividend, which is 6, your laſt Figure, and it makes 
3496, under which draw a Linc, and your work will 
liand as here you ſee, | 


34965 ) 912456 (26 


6992 
21325 


20976 
3496 


—_— 


This done, look amongſt your Rods for the neareſt. 
number to 3496, and you ſhalt find the exat number 
at the top of the Rods, againſt which ſtands the Figure 
10n the Tabellet, ſet 1 in the Quotient, and ſubſtrackt 
3496 from 3496, the remainder is nothing, and fo is 
your Diviſion ended, the work ſtanding thus, and 3496 
the Diviſoris contained in 912456 the Dividend; 261 
fimes, K k 3456 
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3496 ) 912456 ( 361 


* ——_— 


6992 
21325 


20976 
3496 
3496 


COOO 


A third Example ready wronght by the laſt and beſt way 
of Diviſion, I will only ſet it down ready wrought, 
leaving the praQtice of it to your ſelf, 

Let it be required to divide 73020506 by 3496» 


3496 73020506 / - 3250 
*#* +5 (20886 3496 
6992 
31005 


27968 
30370 


27968 
24026 


20976 
3030 


This Sum thus divided, produceth in the Quotient 
20886, and 3050 remaining, ſo that the Quotient with 
Fraction and all is, 20856 
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20886 "3552 which ſhews 


that 3496 the Diviſor is contained in 73020526 the 
Dividend, 20886 times, and 3050 remaining. 

This Example well pratiiſed, together with them before» 
going, are ſufficient inſtrution for any Student whatever, 
and be that can perform theſe, need not deſpair of the moſt 


difficult that can be propoſed, And fo I conclude with 
Diviſion, 


SEcT. IX. 
Of the Extraftion of ROOTS. 


He Extraction of Roots, which is the difficulteſt 

part of Multiplication and Diviſion, is expediti- 

ouſly and certainly performed by the Rods, for the ecaſic 

and expedite performance of which, there are two 

Rods on purpoſe, one for the Square, the other for the 

Cube Root, of which I will ſpeak ; firſt, Of their Fa- 
brick : ſecondly, of their iſe, 


Of the Fabrick of the Rods for ExtraGiing of Roots, 


Of the ſame matter, and of the ſame length and 
thickneſs of your other Rods, let there be made ano- 
ther Rod , but three times the breadth of the former, 
the Inſcription on one {ide ſerving to extra the 
Square, and that on the other ſide for the Cube Root. 
each of which are divided into three Rowsor Columes. 

That which ſerveth for the Square Root; hath in 

'Kk 2 the 
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the top or uppermoſt Square between the Diagonal 


thereof, theſe Figures 0-1, in the ſecond 0-4, in the 
third 0-9, in the fourth 1-6, in the nfth 2-5, in the 
ſixth 3-6, in the ſeventh 4-9, in the cighth 6-4; and in 
the ninth or lowermoſt 8-1, which are che Square Num- 
bers belonging to the nine Digits, 

In the fecond Column of the ſame Rod, in the firſt 
' . Square is inſcribed 2, in the ſecond 4, in the third 6, in 
the fourth 8, in the fifth 10, in the ſixth 12, in the (e- 
venth 14, in the eighth 16, and in the ointh 18. 

In the laſt or third Colurfſn, there are the nincDigits 
orderly deſcending, namely, 1,2,3,445;6,7,8.9. This 
Rod thus made js fitted for the Square Root, 

That which ſzrveth for che, Cube Root, hath in the 


top or uppermoſt Square of the tirſt Column towards ' 


the left hand, between the Diagonal thereof, theſe Fi- 
gures, O-01, in the ſecond 0-08, in the third 0-27, in 
the fourth 0-64, in the fitth 1-25, in the lixth 2-16, 
in the ſeventh 3-43, in the eighth 5-12, and in the 


ninth 7-29. which are Cube Numbers orderly deſcend. 


ing.——The ſecond Column of this Rod contains theſc 
Square Numbers, 1, 4, 9, 16, 25, 36, 49, 64, $1, 0r- 
dciiy deſcending» The third and lait Column of 
this Rod hath in'it the nine Digits, 1,2,3,4,5,6,7,8,8, 
orderly deſcending alſo, | | 

This Rod thus prepared and inſcribed, is fit for ex- 
tracting of the Square and-Cube Roots, a Figure of ci- 
ther ſide whereot you have at the beginning of the 
Book : That which ſcrveth for the Square Root hav- 
ing the word Square written by the fide, that for the 
Cube Root, hath Cube written by the ſide, 

Thus having given you the Fabrick and Inſcxiption 
of theſe Rods, I will now ſhew you their Uſe ; And 


firſt, 


SECT: 
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SECT, IX. 
The Extrattion of the Square Root. 


O extract the Square Root of any number, you 
muſt firſt prepare it, that is, ſet down the num- 
ber on'a paper,then under the firſt & lowelt tigure next 
the right hand, makea point with your pen, and under 
the third figure make another, under the fifth another 
point, and fo forth, under every ſecond figure of the 
number make a point, always leaving between eagh 
point one figure unpointed, according to the ordinary 
Rule by the pen 3 this being done, you ſhall ſee how 
many hgures will be in the Root, for ſo many points 
25 you have, ſo many figures ſhall you bring into the 
quotient for the Square Root of the number given ; 
next draw a quotiznt-line, as in Diviſion, and your 
number is ready prepared for Opetation, and will 
ftand as in the Example following, where the number 
given is 119025, and the Root ſquare thereof 15 re- 
quired, this number bcing ſet, and pointed, as atore is 
ſhewed, you may perccive that the Root thereof will 
be of three figures, becauſe there be three 
points under the number given, the two 119025 ( * 
tigures belonging, to the higheſt point * * * 
next the left hand are 11, the two figures 
belonging to the ſecond point are go,68 the two figures 
belonging to the third point are 25, and the figures 
for the Root anſwerable to thoſe ſeveral points, arc to 
be found by the Rods, as followeth, 
Take the Framc, the Rods, and Lamina, and lay 
©54 Lang Kk 3 them 
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them before you; and firſt place the Lamina in the 
Frame next to the left hand ledge, with that fide up- 
wards, whereupon are the inſcriptions belonging to 
the Square Root, and marked at the top with the Let- 
ter S. then conſider what is the greateſt ſquare num- 
| ber in 11, the figures belonging to the firſt point 3 the 


L2mina preſently ſheweth you that the greateſt ſquare 


number in 11 is 9, and his Root is 3for 3 times 34s 9z 
thercfore put 3 in the quotient for the fhrlt hgure of the 
Root, then ſer 9 under the 11 and ſubſtract it there- 
trom, and there will xemain 2, this 2 ſet over 11, and 
, cancell the 11 as you uſe todo in ; 
Diviſion, and ſo you have gained 2 

the firſt tigure of the Root, and 119025 (3 

the work will ſtand as in this Ex- *» + * 

ample, 9 


Having the firſt figure of the Root; to get the 
ſecond, and o all the reſt in order, you mult proceed 
in this manner; duple the Root found, which duple 
place,or Tabulate upon the Rods between the Lamina 
and the ledge of the Frame ;- As in this example, the 
duple of 3, the Root found is 6, therefore place a Rod 
that hath in his top or upper ſquare 6, between the 
ledge and the Lamina 3 Then look upon your number 
given, what figures, or number it is that belongeth un- 
co the ſecond point, which you ſhall ſee will be 290 
in this our Example 3 Then turn your eye to the La- 
mina and Rod now Tabulated, and ſearch thereupon 
what number will ( being leſs yet ) come neareſt unto 


299, the number out of which the ſecond figure of 


the Root is to be found, And there you may ſoon ſce 
it is 'the number 256, which of any number upon the 
Rods, k&& than 290 cometh neareſt thereunto, for the 
next-greater number upon the Rods, above 256, is 
325, which is greater than 290, and therefore noon! 

c 
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be taken out of it 3 but 256 is the only number to work 
withal, againſt which, on the ledge: and Lamiaa, is 
this figure 4, this 4 muſt you put 'in the quotient for 
the ſecond figure of the Root, 

and then ſubfiract 256 out of that 234. 

290, and there will -reſt 34, this 119025 ( 34 

34 let over the 290 in its due 0 

place, and cancell the 290, and 9g 

the work will ftand as in the Ex- 255 

ample. If you pleafe, you ma 

write your numbers to be ſubſtracted, under the num- 
ber out of which SubſtraQion is to be made, as I have 
done here in this Example, for inftruction fake, or 
you my omit that it you pleaſe, being you have them 
before you upon the Rods. 


And now for the third figure of the Root, look up- 
on the number given, and there you ſhall ſee that the 
Remainder 34, with the two figures 25 ſtill uncancel- 
cd, belonging to the third point, being all joyned to- 
gether, make 3425. out ot which the third figure of 
the Root is to be extrated ; To find out what this 
third figure ſhall be, duple the Root found already 
which is thus done very readily 3 Take forth a Rod 
that on his top >quare hath $, the duple of 4, the ti- 
pure laſt found, and this Rcd put into the Frame be- 
tween the Lamina and the Rod that is alscady Tabu- 
lated 3 This being done, you have no more to do, but 
to look over the Rodsand Lamina for ſuch a number 
as will come nearcit unto the number 3425, that be- 
longeth to the third point, and is leſs than it, and the 
hgure that you ſce againſt that number ſo found, put 


Kk 4 
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inthe quotient for the third figure 

of the Rootz Thus looking upon * 234 

the Reds you ſhall at the firtt Gght 119025 (345 
hind the very number it (elf 3425 p;p2 

that belongeth to the third point, 9 

in the fifth line of Squares, againſt 256 

the figure 5, therefore put 5 in the 3425 
quotient for the third figure of the | 

Root, andif you ſubſtract 3425, the number now found 
from 3425, that number belonging to the third point, 
there will be no remainder, ſo is the work done, and 
the number given, 119025 is a perfe& ſquare number, 
and the ſquare Root thereof is 345, which was the 
thing required to be found. 3k 

' © Now if you multiply this 345 by it (elf, it produceth 
119025, the firſt given number, which proveth the 
work to be truly wrought ; for note this evermore, 
thatfor proof of the ExtraQting the ſquare Root, you 
wuſt multiply the Root found, by it ſelf, ( to the pro- 
duct adding the remain, if any be ) and the total will 
produce the firſt number given, if the work be truly 
wrought, otherwaics not, _— 

* For a ſecond Example, let there be given this nun- 
ber 117716237694, and the Root thereof required : 
Now to pertorm the work, firſt write down the num- 
ber, and then prepare it with points and a quotient- 
line, as you were inſtructed before in the former Ex: 
ample : This being done, the _ 

number. will appcar as here 221 | 

you ſee in' this Example z 117716237694 (34 
Now in 11. the hanees be: * £2 =” 
longing to the highelt point, 9 

the greateſt ſquare” number is 256 

9, whoſe Root is 3, and 2 re- 
maineth to be ſet. over head 3 Now for the ſecond 11- 
zure df the Root, Tabulate the .duple of the Root 
: | i. 4 | found 
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- found, and that is no more to do, but to place a Rod 
that hath 6, the duple of 3, the Root found, in his top 
ſquare, between the Lamina and the L:dge, and on 
the left hand of the Lamina, the faid Lamina being, 
Tabulated with that face upward, that is, for the ſquare 
Root then ſeeing that the number belonging to the 
ſecond point, out of which the ſecond figure is to be 
extracted, is in this Example 277, therefore ſearch up- 


nd on your Tabulated Rod and Lamina for ſuch a num- 
it, ber, as will come neareſt to that 277, which you ſhall 
ad quickly find to be 236, and right againſt it, on the 
Tr, right hand Columa of the Lamina is the figure 4, 
he therefore put 4 in the quotient for the ſecond figure of 
the Root, and ſubliract 256 from. 227 2nd ſet the re- 
th mainder 21 over the head of it, and alſo cancell the 
he 237, and (o have you done with your ſecond point. 
re, And now for the third figure of the Root, obſerve, 
ou thar the 21 remaining with the other 16, the two fi- 
70 gures uncancelled belonging to the third point, being 
vill joyned together, make 2116, out of which the ſame 
ly third figure is to be extracted 5 to perform which work, 
take a Rod that carricth in his upper ſquare the figure 
IT.- 8, the: duple of 4, the hgure lalt found, and put that 
d: Rod into the Frame between the Lamina and the other 
m- Rod before Tabulated, 
nt then look for the num- 22167 
X* ber upon thoſe two 117716237694 ( 3430 
Rods, and Lamina,that 6 Þ G0 9 
will neareſt take away 9 
4 2116, the number be- 256 
longing to that- third 2049 


, pcint, and at firlt fight 
you (hall find that the next number leſſer than 2116 15 
2049, and his figure for the quoticnt, 3, theretore pur 


f- 3 in the quotient, for the third higure of the Roor, 
wo aad ſubſtract 2049, from his reſpeC!ive number 2116, 
| Dy fn: - --and 


nd 


£ 


152' Inſtrumental Arithmetick. 


and there remaineth 67 to ft over head, this bein 
done, and the 2116 being cancelled, you have done 
with the third point, and third figure, and are to prc- 
ceed tothe fourth. | 

Where firſt you ſee that the 67 laſt remaining, with 
the 23, make 6723, the hgures belonging to the tourth 
- point, whereout you mult extract the fourth hgure of 
the Root, Therefore go on as before, taking ſuch a 
Rod, as in its top Square hath 6, the duple of 3, the 
figure laſt found, and Tabulate it between the Lamina 
and the other Rods, and then ſeek what number there 
can be found, that will be leſs than 6723, but at the 
very firſt fight yeu ſhall ſee no number upon the Rods 
fo ſmall as that 6723, for the very firlt numberagainſt 
1, is 6861, which is 
greater than 6723, 5 
and therefore can- 221674895 
not be taken out of 117716237694 ( 34309 
it, ſo that here you gs Hh = 
can put no figurein 9 
the quotient , but 256 
muſt - ſupply . the 2049 
place with a Cypher, 617481 
therefore put a © in 
the quotient for the fourth figure of the Root, all the 
reſt of the number ſtanding as it did 3 Now to the 
next point, which is the ftitth, you have this num*er 
belonging 672376, whereout the fifth figure of the 
Root is to be found. Now here, in regard your aft 
figure of the Root found is a ©, you mult ever in ſuch 
a calc ( in ſicad of putting, a Rod, that hath the duplc 
of the tigure found in his top {quarc, ) you mult take 
ſuch a Rod as upon one of his faces carricth only Cy- 
phers, and Tabulate it berween the Larmina and thc 
other Rods alrcady Tabulatcd ; This being done, 


queſtion the Rods, what number you mult take from 
that 
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that number 672376, or what number it is there, that 
being lels than 672376 yet cometh neareſt unto it3 
and alſo what the tigure ſhall be that you muſt put in 
the quotient for the reſpeRtive figure of the Root 3 The 
Rods will ſuddenly refolve you, that their greateſt 
number leſs than 672376 is 617481, and its reſpective 
figure for the Root is 9, theretore put 9 in the quoti- 
ent for the fifth figure of the Root, then if you will 
write 617481 under 672376, and make ſubſtraction, 
your remainder will be 54895, which joyned to the 
94, the two laſt figures of the number given, make 
5489594, for the number out of which the ſixth and 
laſt figure is tobe found. 

To find this ſixth figure, you muſt Tabulate upon 
the Rods the duple of the figure laſt found between the 
Lamina, and the 
Rods already ta- 5 
bulated;but here, 22167489590 
becauſe the du- 117716237694 ( 3430983rr5iir 
___-_- en... 
conliſting of wo 9 
figures, thkrefore 256 


this 18 cannot be 2049 
Tabulated upon 6174891 
one Rod, as be- 5489504 


fore we did uſe 

to do, when the duple was contained of hut one fi- 
pure, now in this caſe, ( and fo of all the like ) Firſt, 
Tabulate a Rod bearing 8 in its top ſquare, between 
the Rods formerly Tabulated and the Lamina, and 
next to. the Lamina, then for the unite 1, being the 
higheſt figure of the 18, you mult Tabulate that upon 
the laſt and loweſt Rod, formealy Tabulated, which is 
done by encrcaſing the figure in its top ſquare, one 
unite more than it was betore; ſo here the laſt Rod 
before Tabulated, carrying only 03; cither turn it, x 
clic 
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elſe rake it away, and place ſuch a face of that Rod, 
or of ſome other, that hath in his upper ſquare the unite 
1in room and ſtead of that face, with Cyphers, fo is 
your number 18 the duple of 5 Tabulatcd, this done, 
look over the Rods, for a number that will come 
neareſt unto 5489594, in the Eighth line is this num- 
ber 5489504, and its reſpective hgure for the Root, 8; 
this 8 put into the quoticnt, arid Subſtraftion being 
made as is uſed to be done, there will remain go, and 
fo is your whole work endcd, and the ſquare Root 
of 117716237694 is 343098, it you multiply this Root 
by it (elf, and to that product add the go that remain- 
eth, you ſhall produce again the firſt number given, 
which argueth that the work is truly wrought. 

' "But now when any thing remaineth, the ExtraQion 
being ended, as here it doth, make a Fraction of that 
remainder as you do in Diviſion, in this manner; Set 
the number ſo remaining after the Extraction is ended, 
ovcr a line for Numerator, and for the Denominator, 
ſet the duple of the whole Root found, with one added 
thereunto, as here in this example 90 remaineth ; this 
92 put over a line for the Numcrator of the fraction, 
then double 343c98 the Root, and it is 686196, to 
which add one unite, and then ic will be 586197, this 
ſet down under the line for Denominator to the fra- 
ion, and thcn the true Root ſquare of the number 
given will be 343e98:;+;3; and will ſtand as in the 
Example.” This is the vulgar, and ordinary way to 
make a fraCtion of the remainder. 

Pat the beſt-and molt certain way to attain unto the 
true valu2 of the fraction remaining, and that tov by 
the Rods, very caſie and ſpeedy, is to add two, four, or 
fix, Cyphers to the remainder, and continue the work 
LfExtraction, and then your fraction will be in primes, 
ſcconds, thirds, &c, that is in 10 parts, 1co parts, and 
1coo parts, ia the ſame manner as in Diviſion for 

notc, 
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rote, that for every two Cyphers that be added or ad- 
joyned to the number given, you ſhall have one tra- 
@ional tigure in the quotient, which will repreſent 
the fraction in Decimal parts of an unite, we will add 
6 Cyphers to the remainder in this our lait Example, 
and it will then be 900<c0000, and then we will con- 
tinue the work, therefore Tabulafe 16, the duple of 8, 
the figure Jaſt found ; which to do, put a Rod that 
carricth 6, the loweſt figure of 16 next the Lamina, 
between it & the Rods atoreTabulated, & then inſtead 
of that Rod laſt in place next the Lamina, put another 
Rod that hath in his upper ſquare one unice more than 
that, as here, change the Rod from $ to 9, and the 
Rods are Tabulated, and you are now to look out a 
number that will neareft take away gooo, the number 
belonging to the firlt fraction- point, but the Rods give 
you none fo {mal}, therefore puta © in the quotient for 
the firſt figure of the fraction, and becauſe there is no 
more to do about this firſt figure, you are next to Ta- 
bulate a Rod with Cyphers next the Lamina, and then 
ſce for a pumber that will come neareſt unto goocoo, 
the nuwber belonging to the ſecond point ot the tra- 
ion, but yet you ſhall have none upon the Rods fo 
fall, theretore put another © in the quotient for the 
ſecond fraQtion, fgure : again, Tabulate a Rod with © 
next the Lamina, and you ſhall yet again find no num- 
ber on the Rods fo {mall as gocoo000, the number be- 
longing to the third point, therefore put a third Cy- 
phcr in the-quotient tor the third higure thereof. Thus 
have you done with your three points of Cypherxs, 
which you firſt added, but bccauſe you are reſolved to 
get at lca(lt on fraction-Figure, therefore'add two Cy- 
phers more to the remainder, making, it 9000000000, 
and alſo Tabulate a Rod with o next to the Laimina, 
and then fee if you can find a number little enough 
tipon the Rods, And now here at laſt you ſhall tind, 
one 
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one ſignificative figure in the quotient of your Fradi. 

on, for the number now belonging tothe fourth Fractii- 

on point is 000000000, conliſting of 10 places of Fi- 

gures, and the number Tabulated is alſo now become 

to be of 10 places, and withal the highelt figures leſs 

than the higheſt figures of that number which belong. 

eth to that tourth point, therefore ſeek upon the Rods 

for a number leſs than + 

that 9000000000, and 2138039996 

that you ſhall have in gooooooooo ( 0002 

the ſecond line upon en 

the Rods, and it is 6861960004 

6861 960004, whoſe re- 

ſpeQive higure for the root is 2; now ſubſtraQion being 

made, there will remaine 2138039996, Thus have 

you gotten one figure into the quotient of your fracti- 

on, and that in the fourth place Deſcending, and may 

be thus expreſſed fraftion-wiſe 53333, or thus, 5;—: 

ſignifying 2 parts of 10000 of an Unite; for note, 

that ſo many fractional points as you bring into the 

quotient to produce a new Numerator, the D:nomi- 

nator is always an Unite, with as many Cyphers as 

you have made frational 

figures, This new found 343058 7757555 

fraction joynced to the 

whole parts of the Root 'Th, 

found, will ſtand as hcre | | 

in the Example; Or elſe 343095.0002 

without a Denominator, 

thus, which is all one 

with that other ; Or elſe I 2 3 4 

thus, according to Simon 343098. O. 0.0. 2. 

Stevens, and is thus to be | 1 

. read 343098, oprimes, © ſeconds, © thirds, 2 fourths, 

Theſe Examples might be ſufficient to ſhew the cxcel- 

lent uſe of the Rods in ExtraQing the ſquare Root of 
| | any 
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any number 3 but yet to ſhew che more varicty of 
works, take one Example more; and if in any thing [ 
be thought too tedious, know, that it is out of a detire 
to plainneſs, even of ſuch a plainneſs as is anſwerable to 
that of the Rods, 

Let there be given this number, 9741 9256 and the 
ſquare Root thercot required, Write down the num- 
ber, and prepare it with points undtr each ſecond fi- 
gure, and a quoticnt Line, and then proceed as before, 
and firſt look upon the Lamina, what is the greateſt 
ſquare number «here, that can be had out of g7,the two 
figures belonging to the firtt and higheſt point 3 the 
Lamina ſheweth that it is Sr, whoſe Root is 9, put 
this 9 in the quotient for the firſt figure thereof, and 
then ſubſtraX 81 from 97, and that 97 cance), the re- 
maine is 16 for the ſecond figure, Tabulate 18, the 
Duple of 9, upon two Rods, between the Lamina and 
the Ledge, and then upon thoſe two Rodsand Lamina 
ſeek out the number that comes ncareſt to 1641, the 
number to the {ccond point belonging, and that you 
ſhall find to be the number 1504, and his reſpe&ive 
figure for the Root 8, which being put into the quo- 
tient, and ſubſtraQion made, according te the inliru- 
ions afore-delivered, the number remaining to the 
Third point will be 13792, and to find out his proper 
figure for the Root, Tabulate 16 the duple of $ laſt 
found, in this manner, place a Rod that carricth in his 
top ſquare the figure 6 betwixt the Lamina and the 
former Rods, and increaſe the former lowermoſt Rod 
one unite, by changing it from $ to 9, then ſhall 
you fee the number upon the Rods neareſt un+ 


to 
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to 13792 is 13769 I 
in the feventh line, 163723 | 
and after . Subſtra= 97419256 ( 9870;;555 
cion made, there W; ©. 
will reſt 23, making 81 
the number for 'the 1504 
leaſt point to be 2- 13769 
336, now to hnd the 
reſpeQive figure of that fourth point, Tabulate 14, the 
duple of 7 as before you were inltructed, and then 
' you ſhall ſee atthe very firſt, that no namber upon the 
Rods is ſo ſmall as that 2356, the number belonging 
to the laſt point, therefore put o into: the quotient for 
the lait figure of the Root, and fo have you ended the 
work, for the whole part of the Root ſought for, 
which in this Example appeareth to be 9870, and the 
Remainder 2356. But now to make a Fraction of 
this Remainder, as you were before ſhewed, ſet the 
{ame 2356 over a line, at the end of-the whole part of 
the Root found 9870,and then duple the Root found, 
and to that duple add one unite, and the total will be 
19741, which ſet under the line tor Denominator, and 
then the whole work is finithed, and the tru: Root 
found anſwering the demand is 9870 43355, and ftand- 
etn.as in the example it appeareth, 
But if you deſire to be yet more exa, and would 
have the trucſ value. and eſtimate of your fraction 
then turn it into a Decimal, and. proceed- as bxfore 3 
firſt add to the remainder ſo many times two Cyphers 
as you deſire to have figures for your Numerator of 
your new fraQion, that is to ſay, two Cyphers it you 
would have but only one figure, four Cyphers for two 
hgures, fix for three figures, and fo forth, for as many 
as you would have, and untill you think your fraction. 
is ſmall enough : In this Example we add to the rc- 
mainder three points of Cyphers, that is, ſix on 
. ecauls 
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becauſe we would have three Decimal figures in our 
fration-Root z then Tabulate the duple of that figure 
ofthe Root laſt found, but becauſe that is a o which 
doth neither increaſe nor diminiſh, therefore Tabulate 
a 0 next the Lamina, between it and the other Rods x 
next ſee upon the Rods what number there will come 
neareſt to 235600, the number that now belongeth to 
the higheſt point of the fraQion-points, and that is only 
the very firſt, viz, 197401, that will do it, therefore 
put 1 in the quotient, for the firſt fration-figure , and 
then make Subliracion; and there will remain for the 
ſecond fration-point 3819900, | 

To find the ſecond fraction-tigure, Tabulate 2, the 
duple-of 1, and ſeek the number that commeth neareſt 
to that remainder 3819900, and that is again only the 
firſt, therefore put 1 in the quotient, and make Sub- 
ſtra&ion , and then to your third point will belong 
184587900, and togfind its reſpetive figure for the 
Rcot, Tabulate 2, the duple of 1, lait found, and in- 
quire what number upon the Rods will come neareſt 
to that 184587900, and that you ſhall find in the 
ninth line of ſquares to be 177662051, therefore put 
9 in the quotient, and when SubſiraQion is made, you 
will have remaining 692 5839 3 thus have you three fi- 
gures in the quo- 


tient, which are I 

enough to give 600 

the fractions va- 1849238 
lue in any ordi- 381585g67 , 


nary queſtion, if 235699793951 | 
youpleaſe tocon- 97419256.00000000 ( 1193 


tinue the work | p 
the fourth figure 197401 

will be 3, and 1974021 

now is your fra- 177662C61 
ion turned into 512207149 


2'Decimal fraci- L1 on 
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on, whoſe Numerator is 1193, and his Denominator 
10000, and being ſet fration-ways, will and thus 
$3223, Or it may very well be expreſſed without the 
Denominator, only with a line, or point of diſtin&ion, 
thus, 9870,1193, and ſo the value of this fraction is 
1193 parts of 10000. Or according to Simon Stevens, 
1 prime, 1 ſecond, 9 thirds, 3 fourths,and more briefly 
may be rhus expreſſed 1*, 1,97, 3, or thus, 1*, 
1%" g*7', 3", If you will, you may continue 
the ExtraQion unto 9 or ten degrees, but 3 or 4 for 
ordinary works is enough, If you multiply this Root 
found 9870, 1193 by it ſelf, the Product will be 97+ 
419254. 99623249, from whence, by a point or line 
cut off $ places ot figures, according to the rules of 
Multiplication in Decimal Arithmetick, and the num- 
ber remaining towards the left hand, will want ( the 
fracion conſidered, ) but a very little more thag one 
unite of the number firſt gives, but if you take the 
paines but to continue the work to one place lower, 
it will not want an unite, and fo the lower you work 
the fraction, the nearer ſtill you come to the exaQt 


truth. 


SECT. XX. 


The Extra&tion of the Cube Root by the Rods. 
'0 Extra the Cube Root of any number, you 


are firſt to write down: the number given, 

whoſe Root is required, and make a point un- 

der the loweſt figure next to the right hand, and anc- 
ther point under the fourth figure, and ſo under eve- 
ry third figure, omitting between every two points 
two figures unpointcd, and then ſo many points wn you 
ave 
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have under yoor number, ſo many figures ſhall you 
have in your Root 3 next draw a quotient-line, as in 
the Extraction of the Square Root, this being done, 
the number is prepared tor Extraction 3 then to go to 
the work 3 firlt, ſeek ,what is the greateſt Cube num- 
ber in the number ſtanding above, or belonging to the 
higheſt point next the let hand, which the Lamina 
will ſhew upon his left fide of that face for the Cube 
Root, and in the Column, upon the right ſide of the 
fame face is the Root thereof, and when either by 
your memory or Lamina, ycu have found the greateſt 
Cube Root in that number belonging to that firſt 
point, then ( as in FxtraGion of the ſquare Root ) 
Subſtra&t the greateli Cube number, to that firſt point 
belonging, or that in the number,to the ſaid firſt point 
belonging, can be found from the ſaid number, and 
then cancell it, and (et the remainder over head there- 
of, as before in the ExtraGtion of the ſquare Root, 
and put the reſpeftive Digit number found in the 
quotient, for the firſt figure of the Root : Now to find 
the ſecond figure of the Root, (and fo all the reſt, how 
many foever they be) you muſt always Triple the 
Root found, and that Triple multiply again by the 
Root found, and that laſt produt Tabulate upon the 
Rods on the left hand of. the Lamina, as before in the 
Extra&tion of the ſquare Root, you did the duple of 
the Root found, then look upon thoſe Tabulated Rods 
and Lamina together, what number you can find up- 
on them will come neareſt to the number belonging, 
to the number next following, and I1cfs than it, which 
number is the Diviſor, and the figure on the right hand 
of the Lamina is the figure for the Root anſwerable 
to that point, and that figure put in the Quotient for 
the reſpeCtive figure of the Root, belonging and an- 
[werable to that point z but note always that you take 
the Diviſor ſo often, and no oftener, but that you may 

L1 2 yet 
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yet alſo take another number from the number belong, 
ing to that point, which other number is ſquare of the 
Digit new found, multiplied into the former Triple, 
the product add to the Diviſor, with this proviſo, 
that you place this new produd one place higher t- 
wards the left hand than is the Diviſor, that is to ſay, 
ſet the loweſt place of that new produ& under the (ce. 
cond place of the Diviſor, the total of this Addition 
Subſtrat from the number belonging to the point in 
aQion, cancelling the ſaid number, and the remain ft 
over head thereof, as you uſe to do in Diviſion and 
Extraction of the ſquare Root and fo proceed to the 
next point, if you have any more : But to make all 
plain, we will illuſtrate this by variety of Examples in 
all the kinds and differences of works. 

Firſt, let 110592 be a number given, and the Cy 
bick Root thereof required 3 this Cubick Root is thu 
found, firſt prepare your number, that is to ſay, write 
it down, and make a point under 2, the lowelt figure 
thereof next the right hand, and one other point under 
o, the fourth figure thereof, leaving two figures be- 
tween unpointed, then draw the quotient-line, and 
then the number will ſtand ready prepared as in the 
example, with two points, whereby it appeareth that 
the Root will conſilt of two figures, which are to be 
found out according to the former direCtions 3 ans 
firſt obſerve that 110 is the number belonging to ths 
firſt point, and upon the 
Lamina you may alſo 46 
obſcrve, that the great- 110592 (4 
eſt Cube number in that a 
110 is 64, and his Cube 64 
Root 4, therefore put 4 
in the quotient, for the firſt figure of the Root, ar 
then Subſira&t 64 from 110, aud there will remain 49 


this 46 ſet over the 110, and cancell 110, and ti 
" wol 


4 
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work of the firſt point is done, and here you may now 
obſerve, that the 46 remaining, with the other figures 
552, make,46592, which is the number belonging to 


'the ſecond point, and where out the ſecond figure is to 


be found. 
To obtain this {ccond figure, proceed in this man- 


nex, triple 4, the Root found, and it is 12, and that 
triple multiply by the Root found 4, and the Product 
is 48, this Product 45 Tabulate upon the Rods on the 
left hand of the Lamina, between it and the Ledge, 
then view over theſe Rods and Lamina thus Tabula- 
ted, what number there will come neareſt unto 46592, 
the number belonging to the ſecond point, and be leſs 
than it, you ſhall ſce tne number that cometh neareſt 
toit, is that in the ninth line, 43929, and his reſpe- 
Qive figure for the Root is 93 now ſquare this 9, and 
it is 81, this 81 multiply by the former Triple 12, and 
it yieldeth 972, this 972 add unto 43929, the number 
found on the Rods ( being ſet in Addition, one place 
higher than is ordinary, as was before ſhewed ) and 
the total will be 53949, which if you compare with 
46592, the number b-longing to the point in ation, 
you (hall ſe it is too great to be taken out of it : 
Whereby it appeareth that you muſt. not take 9 for 
your Root, for by your general rule you mult not take 
the Diviſor no oftner, but that you may take allo the 
Produ& made by the ſquare of that new Digit num- 
ber mul:iplied into the firlt triple, out of that number 


belonging to that ſecond point, therefore take a les 


number upon the Rods, a5 the number 38912 in the 
eighth line, which will ſurely ſerve the turn, where- 
fore put $8 in the quotient for the ſ.cond figure of the 
Root ſought for, now write ( it you will ) this num- 
ber 38912, juſt under 46592, the number belonging 
to the ſ:id ſecond point ; then according to the Rule, 
Square this Digit 8 new found, and it giveth 64, this 

L1 3 64, 


164 Inſtrumental Arithmetick. 
64 multiply by the former 


triple 12 produceth 768, . 46 

write down under the tor- I 10592 ( 43 
mer number 38912, ſet- x 

ing the lowett tigure $8 64 

ot this new product di- 30912 
reCtly under 1, the ſecond 768 
figure of 33912, and its. 

ſecond figure 6 under the 46592 


third figure 9, and fo of 

the other in Order, then add theſe two numbers to. 
gether, and the total will be 45592, waich is equal to 
that number above, therefore it Subſtraction be made, 
there will nothing remain, and fo the work is ended, 
whereby you may conclude that 110592, the number 
given, is a right Cubick number, and that 48 is the 
Cube Root thereof, which was the thing required, to 
be tound. 

Now if you would at any time prove your work, 
'whether you have wrought truly or not 3 multiply 
the Rout tound Cublickly, and add the remainder, 
when any is, to that produ, and if the total be the 
firſt number given, then the work is truly wrought, 
or clſe not, as here in this Example 3 it you multiply 
the Root found 48 by 4S, it is 2304, and this 2304, 
multiply again by 48, pruduceth 110592, the number 
firit given, and therefore conclude that the work 15 trus 
ly wrought. 

For a ſecond Example, we will take this number, 
41063625, and feck the Cube Root thereof, firſt, pre- 
parc the number, by writing it down, and making a 
point under the loweſt figure 5, and another under 3, 
the fourth figure, and anther under 1, the ſeventh h- 
' pure, and draw the quotient-linc, theſe three poin's 
do diclare that the Reot will conhiſt of three fhgures: 


Nuw to fall to work, to find the fizlt of ther, _— 
wha 
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what the greateſt Cube number in 41 is, which ap- 
peareth on the Lamina to be 27, and its Root 3, there- 
tore put 3 in the quotient for the firſt figure of the Root, 
and then ſubſtract 27 trom 41, and ſet the remainder 
14 over head, and the work of the firſt figure is ended, 
and the number that belongeth to the ſecond point is 
14063, out of which the ſecond figure is to be found, 
behold the Example : to get this ſecond figure, triple 
3, the Root found, makes 9, 

this triple 9 multiply by 3, I4 

the Root tound giveth 27, 41063625 (3 

this product 27 tabulate upon de on 

the left hand of the Lamina, 27 

and then the number that will 
come nearett unto that 14063 belonging to the ſecond 
point now in acion, remembring the former Cauti- 
on, that it be taken no oftener, but that withal there 
may be taken from thence alſo the produc, produced 
by multiplying the ſquare of the reſpcive hgure into 
the former triple, as here the diviſor may be had five 
times, but by reaſon of that other number, that muſt al- 
ſo be taken from thence, cannot be taken alſo, theretore 
it can be had but only 4 times, wherefore put 4 in the 
quotient for the ſecond ftigure of the Root, and ſet the 
number 10864, found in that fourth rank of ſquares 
under the number 14c63, the number belonging to 
the ſecond point, then multiply 16 the ſquare of 4 the 
digit now found by 9, the produdt is 144, this 144 (ct 
under the former 10864, but according to the former 
proviſal, one place higher towards the left hand, 
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as (ct its lower figure 4 under x 

6, the ſecond figure of that 10-= 14759 

864, the next 4 under 8, and 41063625 (34 
the uppermoſt being 1 undea 0, * * * 

as you fcc it ſtand in the Ex- 27 

ample, then add theſe two 
numbers together, and they 10864 

make 12304, this take from 144 + 

14c63 leaveth 1759,thus is the -_— 

work of the ſecond point atan 12304 

end 3 behold the Example. 

Now for the third figure of the Root, you are firſt 
to obſerve , that the number belonging to the third 
and laſt point is 1759625, from whence the third and 
Jaſt figure of the Root is to be extracted, which fgurc 
to find out,triple the Root found 34,& it is 102, & that 
multiply again by 34, the Root found yieldeth 3468, 
this produ& 3468 is the diviſor, and this Tabulate up- 
on the Rods as before, and joyn the Lamina cloſe to 
them, then ſeek upon thoſe Rods and Lamina what 
number will come neareſt unto that 1759625, the 
number belonging to the third point now in action, 
( remembering the former Cau- 
tion, but-here is no need of that 1 
in the work of this point, ) you 14759 
ſhall find the number for the 41c63625 ( 345 
purpoſe, to be the number 1= * *+* * 
734125 ſtanding in the fifth line, 27 
and its reſpc&ive fgure for the 10864 
Root 5, therefore put 5 in the 144 
—_— for the third figure of 
the Root, now tranſcribe the 12304 
number 1734125 from off the 


Rods into rhe paper, juſt under 1734125 
the 1759625, then to find the 2559 
other number to be hereunto 


11759625 added 


— ab el  #acS «a —_— Es 
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added 3 ſquare 5 the figure laſt found, andit makes 25, 
this ſquare 25 multiply by the former triple 102, and 
the produ& is 2550, this ſet under the other 
number 1734125, according to the former proviſo, as 
you ſee it ttand in the Example, and add theſe two 
numbers together, and their total will be 1759625, 
and is equal to that above, belonging to that third 
point, ſo that if ſubſtraion ſhould be made, there 
would nothing remain which declareth the number 
given to be a perfe&t Cubick number, and the Cubick 
Root thercof to be 345 which was the thing required 
rſt to be done 3 it you will multiply this Root 345 Cubicks 
rd ly, it produceth the number firſt given 41063625, 


nd which proveth the work to be truly wrought, the like 
ure is to be obſerved in all other works of this nature what- 
hat ſoever. | 

68, For a third Example, we will take at an adven- 


up- ture this great number 859271650667, and feck the 
to Cube Root thereof. This number being prepared 
hat with points, and a quotient-line, ſheweth by his four 
the points, that his Cube Root will conſiſt of four figures, 
0n , and by the former direCtions, the firſt hgure will ap- 
pear to be 9, for the greateſt Cube number in $59, the 
number belonging to the firſt point, is 729, which ta- 
ken from that 859, leaveth 
5 130, which with the 271 be- I 
tween that 132 and the next 130896 
point, make 130271, out of $59271550667 ( 95 
which the ſecond figure of a 
the Root is to be extracted; 729 
this ſecond figure by the for- þ 
mer rules, will be found to 121625 
be 5, after the work of this 675 
ſecond point is ended, there _ 
will be remaining to the third 128375 
point 1896650.and the Root 
dded found 
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found is 95, this tripled, and alſo multiplied again by 
the Root, produceth 27075 for the diviſor, this diviſor 
tabulated, there is no number to be found upon the 
Rods ſo {mall as is 1896650, the number belonging to 
that third point, therctore put a © in the quottent for 
the third hgure of the Root, and ſo have you done 
with that third poine, 

Now to find the fourth I | 
figure anſwerable to the 10c896 3842 
fourth point, you need 859271650667 ( 9507 
here do no more, but Ta- » + oY 
bulate two o between the 729 
Lamina, and the other 
Rods, without any altering 121625 
of the Rods already Tabu- 675 
lated, and then_fſeek the ———— 
fourth figure as before, the 128375 
xeaſon is, becauſe © doth 
neither multiply nor divide 1895250343 
but only raiſeth the places 139650 
of figures higher towards _ 
the lctt hand, for here if 1896646843 
you triple 950, the Root 
found, it yieldeth 2850, and this multiplied again by 
950, the ſaid Root found, produceth 2707500, which 
is the ſame with that former tabulated number, ſaving 
only the two Cyphers, and therefore it is, that when 
there isa © in the quotient, there needs no more to be 
done, but to Tabulate two Cyphers between the La- 
mina and thoſe Rods before Tabulated, when you 
ſought tor that laſt figure, which happeneth to be a 0, 
Now upon thoſe Rods thus Tabulated, feek what 
number upon thoſe Rods and Lamina will come near- 
eſt unto that number, which belongeth to the fourth 
point, which is here 18965650667. By viewing the 
Rods, you ſhall find that number in the ſeventh rank 


of 
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of {quares to be the number that will ſerve the turn, 
viS, 1895250343, and its reſpective figure to be put 
Into the quottent 7, To this number add 139650, 
ene number made by multiplying 49 the ſquare of 7, 
the Digit new tound by 2850, the Triple of the Root 
afore tound, and the total is 1896646843. This ſub- 
lixacted from that number to the latt point belonging, 
leaveth remaining over head 3824. 

Thus have you haiſhed all your points, and have 
found the Cube Root of your number given to be 9507. 
And being there is a remainder left, it appcearcth that 
the number tirlt given is not a perte&t Cube number; 
but the greatelt Cube number thercin is 859271646- 
843, and his Cubick Root is 5907, The truth of this 
work you may examine by multiplying the Root 
found Cubickly, which it you do, and add the remain- 
der to the produ&, you ſhall produce the tirſt number 

LVENs 
i; Now for the remainder, to make a fraftion thereof 
in ſuch ſort, that it may aptly <xprels the neareſt Cube 
Root, I could {hew fcveral ways delivered by ſeveral 
Authors, how to bring it neerelt to the truth, 
Lut for a bricf and catic Rule, and which in my con- 
ccit is the moti exact, is, that which that good Artiſt, 
my old acquaintance Mr. Jobs Tap delivercth in his 
Book of Arithmetick, and which he faith, is the Me- 
thod uſed by G-ſjelin upon Tartaglia, And the Rule 
in his own words is thiss The Root in whole numbers 
being, exixacted, ict the remainder over a line for nu- 
merator, and then for the denominator, triple the Root 
found, that triple nultiplygagain by the Root found, 
and to the product add the former triple, the total fer 
under the lice tor denominator. According, tq this 
Rulc, if you triple the Root found 9507, it giveth 28- 


521, and that multiplied again by 9507, the Root 
tound 
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found 9507. it giveth 28521, and that multiplied again 
by 9507, the Root found produceth 271149147, 
to this product add the former triple 

28521, and it giveth this total ſum 9507-5r75ize 
271177668 to be ſet und-r the line 

for a Denominator to 3824 the remainder 3 And fo the 
neereſt Cube Root of the number given, is found to 
be, as here it fiandeth in this Example. This Rule, 
of a bricf Rule, is the beſt I know. 

But the moſt abſolute and-beſt rule to get the Cube 
Root of any number not Cubick, is this : Add to the 
remainder ſo many ſeveral points, or Ternaries of Cy. 
phers, as you deſire to come nearer to, the truc Root, 
(in the ſame manner as you did in the extraCQtion of 
the ſquare Root ) and then continue on the work for 
extraction, as you do in whole numbers, and the fra- 
Aion will be turned into a Decimal fraction, the nu- 
merator whereof will not be the remainder, as before 
it was, but other figures new found, and then ſo ma- 
ny as you add Ternaries of Cyphers, and the Denomi- 
nator will have an Unite, with as many Cyphers, as 
you added Ternarics, or points of Cyphers to the rc- 
_ a ſhort Example will ſerve to explain this 

\Utes 

Let 2112 be a number given, whoſe Cube Root 1s 
required, This number I can perceive is no Cubick 
number, thercfore I ſet it down, and to it add thrice 
Ternaries of Cyphers, and then prepare it with a quo- 
tient-line, and points, as you uſe to do, where by the 
points you may ſee that you ſhall have two figures for 
the whole part of the Roogy and three that you would 
have in the fration, Now te go to work, the great- 
eſt Cube number in 2 is 1, and 1 is the firſt tigure of 
the Root, and by the former Rulcs, the ſecond hgure 
of the Root is found to be 2, ſo that the whole part of 


the Root of that number given 2112 is 12, and the rc+ 
maindcr 
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mainder is 348, whereof a fraction is to be made. 
Thus having done with the whole part, go on now to - 
the fraction, as you uſe to do with whole numbers, 
for indced it is no other but a whole number. 
Therefore triple 12, the Root found, and it makes 
36, that multiply again by the Root found 432, this 
produ& Tabulate, and joyn the Lamina to the Rods, 
and you ſhall find that you may have this Diviſor 8 
times out of that number 384000, the number belong- 


I 340 

12 315000 
1384 848513856 
2112,000000000 ( 12.134 


728 
- 346112 
2304 


| —  — 


369152 
12501 627 
31 86 


12533487 


1975306864 
20528 


— 


1975512144 


ing to the firſt fraion-point, put $ therefore in the 
quotient, 
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quotient for the firſt fration-figure ; when you have 
niſhed this work, as you have been before inſtructed, 
you will find remaining to the next point 14848000, 
whoſe reſpeive figure for the Root will be found to 
be 3, and to the third point remaineth 2315513000, 
whoſe reſpeQive figure for the Root is found tobe 4, 
thus have you gained three figures into the quotient, 
for the Numerator of your new fraction, whole Deno- 
minator will be one Unite, with three Cyphers, be- 


cauſe three Ternaries of Cyphers were added, and fo , 


the Root found is 125332 repreſenting 12, and 834 
ſach parts whereof r000 make one Unite, or 8* 3* 4?, 
that is to ſay, 12 Unites, 8 Primes, 3 Seconds, 4. 
Thirds. 

If you ſeck a Denominator for this remainder 384. 
by that other Rule, you ſhall find the Root to be 12354, 
but this laſt Rule by addition of Cyphers, though not 
ſo eafic as that other, yet is the moſt exa@, as by tryal 
you ſhall find. 

Thus much of the Extraction of Roots. : 
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Example in the Rule of Three 
Dire&. 


F 37 Ells and a half of Linnen Cloth, coft 24 1,7 s. 
[| 9 d. what ſhall 283 Ells and an half coſt ? 


Firft, ſet dewn your 37 Ells, then if you look in 
your Scale for your half E1I, you ſhall find it to ſtand 
againſt 500 in the Scale of 1000, which 500 may be 
called 5 only, for the two Cyphers may be omitted. 
Then ſet down your 24 4, and for your 7 ſet down 
3 decads, which is 6 5. and look in your Scale for the 
Decimal of 1 5. 9 4, which you ſhall find to be 875 3 
Laſtly, ſer down your 183 Ells, and for your halt Ell 


ſet down 5 as before, ſo will your numbers ſtand 
thus, 


Ells li, Ells 
If 37.5 coſt 24.3875, what 183.5 
183.5 


1219375 


731625 
1951000 


243875 
4475-10625 


37-5) 


— 


— — _—_ 
- 


. 
. 
- 
X 
. 
. 
- 
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375 ) 4475-10625 ( 119.3361 


or 


375 (ng li. 6 1.8d, 29, ooo 
725 


375 
SOI 


3375 
1260 


— 
—=. 


1125 


1356 


1125 
2312 
2250 
625 


375 
250 


Your numbers thus taken out of your Scale, and 
placed as here you ſee, if you multiply-the ſecond and 
third together, you ſhall hnd the produd of that mul- 
tiplication to be 4475. 10625, which divided by the 
firſt number 37. 5, giveth in the quotient 119.3361, 
which is 119 pounds, 3 decads, or 6 ſhillings, and 361, 
which reduced by the Scale, giveth 8 pence, 2 tar- 
things, and ſomething more, | 


Example 


SS, mn *'vS 


Tr 
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Example in the Rule of Three 
Reverſe. 


F when the price of a Quarter of Wheat is 1 i, 5 «, 
6d. the peny white loaf ſhall weigh 12 ounces 16 
peuy weight , 1 demand what the peny white loaf ſhall 
weigh, when the price of the Quarter of Wheat is 7 $, 
6 d. , 
If you place your numbers according to the tenor 
of the Queſtion, they will ttand as followeth, 


=— & <> ou, pw. & «> 
I—5—6—-12—16—-J7—6 


But being taken out of the Scales of Money and 
Troy Weight, they will ſtand thus, 


li, ounces 5. 
1.275 12,8 3375 
12.8 


— 


10200 «375) 16.3200 (435 


2550 , or 
1275 

1509 ounces, pw. 
—— 1320 43—103% 
16,3200 — 

1125 

1950 - 

13875 

75 


Mm there 


176 Inftrumental Arithmetick. 

Here if you multiply 1.-275,which is.the Decimal of 
111i, 55, 6d. by 12.8, which is .the Decimal of 12 
S— 16 peny weight, you ſhall find the product 
of that multiplication to be 16.3200, which being di- 
vided by .375, Which is the Decimal of 7 s. 6 4. the 
quotient will be 43.5, which is the Decimal of 43 
ounces, 10 peny weight 3 grains; and ſo much ought 
the peny white Ioat to weigh, when the quarter of 
Wheat is ſold for 7 5. 6 d. 


Example in the Double Rule 
of T hree, 


FF 24. yards of ſtuff of three quarters broad, coſt 41. 145, 
what ſhall 32.8 yards of the ſame ſtuff coff being 5 (uar- 
ters broad, 
If you place your numbers according to the dirc&i- 
ons of this Rule, they will ftand thus, 
yards quarters li. s, yards ' 
' Tf 24 of 3 coſt 4 14, what ſhall 328 coſt of 5 
But if you take your fration-numbers out of their 
proper Scales, they will Rand thus, 


yards quarters li, yards quarters 
- li 4-4». 


72 
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ff 
2 72 ) 7708.000 ( 1c5055 
q+ #*s * # : 
a AS 
ie 73 Or 
3 508 li, I 4 
it 107 —I—-r 
of 504 
400 
| 

— 360 + 

400 
: 360 

40 

45, 


Firſt, multiply the two firſt numbers, as 24 and 4 
&. | - together, they make 72 for Diviſor, then multiply 4.7, 
| which is the Decimal of 4 l. 14 s. by 32$, and the 
Produd is 15416, which again multiplicd by 5, the 
a laſt number giveth 77080 3 unto this Produdt, ( that 
there may be a competent number of figures in the quo- 
heir tient,) I add ewo Cyphers, making it 7708000, which 
I divide by 72, and the quotient is 107,055, which is 
107 þ, 15, 14. and fo much is 328 yards of fluff 
worth, being 5 quarters broad. 


M m 2 Example | 
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Example in Barter. 


Wo Merchants having two ſeveral Commodities , 

are willing to Barter, or Exchange the one with the 

other, The one hath Indigo, which he will ſell at 4.5. tht 

pound for ready money, but in Barter he will have 4 s, 

9 d. the pound ; the other Merchant bath Kerſies, which 

for ready money he will ſell for 3 s 6d, the yard, Now 

the queſtion is, at what price be mnſt rate bis Kerſtes in 

Barter , to equalize the 9.d, advanced upon the pound of 
Indigo, 


The tenor of the Queliion is this, 


If 4 <. in Barter require 9 d. what ſhall 3 s, 6 d, re- 
quire ? | 


Your numbers placed will ſtand thus, 


,, d. OT 
4 ———— EY 


But being taken out of your Scale, they will ftand 
thus, 


Decads 


id 


ds 
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Decads d. f, 
2 JJ —— 1:75 
1875 
2625 
37) 


2) 4656/25 (.328 


65 
4 


16 


Say then by the Rule of Three Dire, If 2 Decads 
or 4 7, in Barter require 4375, which is the Decimal 
of 9 d, what ſhall 1 75 require? which is the Decimal 
of3s. 6 d, 


Firſt, multiply .375 by 1.75, the produGt is .65625, 
but being it is a fraction, I cut off the two laſt tigures, 
becauſe we require only thrze figures in the quotient, 
which divided by 2, giveth in the quotient .328, 
which is the D:cimal of 7 d. 3 q. this 7d. 3 q. added 
tothis 3 5, 6d, maketh 4 ſhillings r peny 3 farthings, 
and ſo much ought he to rate his Kerſies at by the yard 
in Barter, to ſave himſelf harmleſs, 


Y 


Mm 3} Example 
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Example in Fellowſhip. 


_—_ Perſons A, B and C, bought 4000 Sheep , 
| which coſt 483 li. 6 s, 8d, of which money A. 
paid 203 li, B. paid 165 li. 6s, $4, and C, paid 114 li. 


II $% 


Firſt, fay by the Rule of Three Dire. 


T1. If 483 (;, 65. 8 d. buy 4000 (ſheep, how many 


ſheep ſhall 203 1.( which is A's ſhare ) buy ? Anſwer, 
1680, 


4 


2, Say, If 483i. 6s, 6d, buy 4000 ſheep, how 
many ſheep ſhall. 165 6, 15 5s, 8 d.(which is B's ſhare) 
buy ? Anſwer 1372, | 


3. Say again, if 4831i, 6s, 8d, buy 4000 ſheep, 
how many ſheep ſhall 114 14, 11 5, (which is C's ſhare) 
buy? Anſwer 918. 


Your numbers being taken out of your Scale, pro- 
cecd as followeth, | | 


Firft for A. 
ſheep hi, 
If 483.3333 buy 4000, what 103 
4oCco 
812000 


483. 
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483.3333 ) 8120000000 ( 1680 


-” 


4833333 
32866670 


—_— 


28999998 
38666720 


@———— 


38666864 
00009560 


Secondly for B. 


li, ſbeep li, 
483.3333—— —4000 —165.7833 
4000 


6631333000 


483.3333) 6531332000 (1372 


4833333 
17979990 


——— 


— 


I 4499999 
34500010 


— 


33833331 
$666790 


9666666 
124 
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Thirdly for C, 


li, ſheep li. 
483.3333 —4000——11455 
| 4000 
4 58200,09 


483-3333 4532000000 ( 948 


43499997 
23200030 


- 


1933333% 
38666950 


33666664. 
316* 


The manuer of Work, 


For A. multiply 203 1. ( which is A's ſhare ) by 

4090 ( which is the number ot ſheep bought ) and the 
produdt is $12£00, which number ſhould be divided 
by 433.3333, but being it is greater than $1200, [ 
theretore add four Cyphers thereto, that 1 may have 
four figures in thc quoticnt, and it makes 81 200co000, 
which divided by 4833333, giveth in the quotient 
1 680, and fo many thcep belong to A, - 
; 2, ForB, multiply 165.7833 ( which is the Deci- 
mal of B's ſhare ) by 4oco, ( the number of ſheep 
bought ) and it produceth 6631332000, which div; 
ded by 483 3333,givcth in the quotient 1372, and fo 
many ſl-cp b.long to BR. 


3. For 
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3- For C, multiply 114455, ( which is the Decimal 
of C's ſhare ) by 4000, (the number of ſheep bought ) 
it produceth 45820000, which number ſhould be di- 
vided by 483.333 3, but being it is not large enough 
to give hguxes enough in the quotient, I therefore add 
two Cyphers, making it 4582000000, which divided 
by 483.3333, giveth in the quotient 948, and ſo many 
ſheep ought C. to have. 

Now tor proof, if you add the num- A | 1689 
ber of ſheep that 4, B and C. ſhould B| 1372 
ſeverally have, you fhall find theminall C | g48 
to make 400, which demonſtrates the 
Work to be true, | 4008 


CC— 
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Examples in Loſs and Gain. 


F one Tard of Stuff coft 6 s, 8d, and Tſellthe ſame 
again for 85, 6 d. what (hall I gain in laying ous 


100 li. »pon ſuch a Commodity ? 


Take the difference between the price that your 
Commodity coſt, and the price for which you ell it, 
that is, in this Example, the difference between 6 7. 
$ d. and'S 15.64, which is 1 5s. 10d, then fay by the 
Rule of Three Direct, 


If 65. 3 4, gain 15. 154. what will 100i. gain? 


If you place your numbers according to the Rule 
of Three Direc, as they arc here given, they will 
ſtand thus, | 


6s. $84, 
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6 $———1 T0- 100 


But being taken out of your Scale and placed, they 
will ſtand as followeth.. 


Ly | «Sh bh. 


© | + { nie. ac} 100 
100 


-3333242500 | _ (127.5 


3333 
9170 


p 6666 
25040 
23331! 

17090 


16665 
423 


Your numbers being placed, multiply .425,, which 


is the Decimal of r 5s. 10 4. by 100 li, and the ProduQt. 


is 42500, to which I add two Cyphers ( that I may 
have a competent number of figures in the quotient ) 
and it makes 42500|00, which divided by .3333, the 
decimal of 6 s, 8d, giveth in the quotient 127-5, 
which is 127 li, 5 Livers or 10 5, ſo there is 17 li, 10 #5. 
gained in laying out of 100 1i. 


| I will here prove this queſtion by the converſe. 


thi 
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If by one yard of Stuff which is ſold for $ 5, 6d. there 
was gained 27 li. 10s. in laying o#t of 100 lis 16demand 
what the ſaid ſtuff coſt a yard at"the firſt band ? 


Add 1007. and 27 I. 10 s. together, and they make 
127 li, 10 5, Then fay by the Rule of Three Dire, 


If 127 l4 107. give 1001. what ſhall 8s. 6. give? 


Take your numbers out .of your Scale, and place 
them as here you ce, 
li. li. Sf. 
If 127.5 give 100, what .425 


127.5) 43500[0 (3333 


3825 
4250 i 


3825 
4250 


Here if you multiply 425, which is the Decimal of 
85, 6 d. by 100, you ſhall have 42500, to which if 
you add a Cypher, you make it 42500.0, this number 
being divided by 127,5, which is the Decimal of 
127 lt. 10 5. giveth in the quotient 3333, and if you 
had added more Cyphers to the Dividend, you ſhould ” 
have had more threes in the quotient, and no other ti» _ 
gures, but theſe four threes are enough, and are a De- ' 
» If cimal fraction repreſenting 6 s, 8 4, and ſo much did 
. the yard of Stuffcoſt at the tirlt hand, | 


LS 
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b 
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Examples in Lols and Gain up- 
on Time, wrought by the 


Double Rule of Three. 


F one Ell of Lockeram coft me 2 s. 8 d, ready money, 
and [ ſell the ſame again for 2 s, 10d. the Ell, to be 
paid at the expiration of three months ; T demand 

what I ſhall gain in 12 months, laying ont 100 li, upon 
that Commodity ? 


This and ſuch like queſtions, although they may be 
wrought by the Rule of Three Direct, at two Qpera- 
tions, ft they are beſt performed by the Double Rule 
of Three compounded of five numbers, wherefore the 


queſtion may be thus (tated, 


If 2 5. 84. in three months, gain 2 d, what ſhall 
100 i, gain in 11 months? 


If you take your numbers cut of your Scale, and 
place them according as was directed in the firſi-part of 
this Book, you ſhall tind them to ſtand thus, 


&, 
If 


if 
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r mo, Od. a mon. 
If 1.333 in 3 gain 83, what ſhall too gin in 12 
3 100 


_— — 


3-999 8300 
I2 


16600 
8300 


Cl — — — , 


3-999 ) 99600 (25 fere 


7998 

19620 

19995 
375 


Your numbers being placed according to the tenor 
of the queſtion, if you multiply 1.333, which is the 
Decimal of 2 5. 8 d, by 3 months, the product will be 
3.999, Which muſt be your Diviſor, then multiply.83, 
which is the Decimal of 2 d. by 100 li, and it makes 
.8300, that again multiplied by 12 months, giveth tor 
the product 99600 for your Dividend, wheretore if 
you divide 99600 by 3999, it will give you in the 
| —_ 25 almoſt, which is 25 {;, for the Decimal 
ration remaining is ſo ſmall, that it wanteth not near 
a farthing of 25 li, and thercfore we call it 25 /i. and 
ſo it is exactly, as you may try, if you reduce all the 
numbers to their leaſt denominations, and work as is 
before taught in Vulgar Arithmetick, 


I will prove this queſtion by the converſe. 


If 
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If en? Ell of Lockeram coſt m? 2 s, $4. ready money, 
for what price ſhall ] ſell the ſame again to be paid at the 
end of three months, $0 that I may gain 25 11. in 100 li, 
for 12 months ? 


Say by the Rule of Three Dire&t 


F 100 li. in 12 months gain 25 li. what ſhall 2 5.8 d, 
gain in 3 mouths ? 


If you take your numbers out of your Scale, and 
place them according to the Double Rule of Three, 
they will ſtand as followeth, 


h. m, h. [0 mon, 
I00—I2-—25—1.333 ———3 
12 25 
_ 6665 
IOO 2666 
1200 33325 
3 
1200) 99975 (.33 
9600 
3975. 
3600 
375» 


Your numbers being thus placed, if you multiply 
100 li, by 12 months, you ſhall find the produ& to 
be 1200, which is your Diviſor: Then multiply 25 /:. 

b 
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by 1.333, Which is the Decimal of 2 s. $4. and the 
product thereof will be 33325,which multiply again by 
3,& the product will be 99975 for your Dividend,this 
99975 divided by 1200, giveth in the quotient ,$3, 
whuch is the Decimal of 2 d. which 2 d. added to 2 5. 
$4. the price which the Ell of Lockerany coſt, giveth 
2 5, 10 d. and at that price muſt you ſell the ſame at 3 
months time, fo that you may gain 25 li, in the 1co 1: 
in 12 months. 

I might further proceed to ſhew you Examples in 
divers other Rules, As in Alligation , Poſition , &c. 
but thoſe Rules being alrcady handled in the Firlt 
Part of this Book, it will be ealie te apply them to the 
Scales. And ( as I intimated at the beginning of this 
Thisd Part, ) that although I have only made choice 
of the eight Scales there mentioned and deſcribed, yet 
it was cafic to contrive Scales for the Coins, Weights and 
Meaſures of other Countries, and not only fo, but when 
the value of the Money, Weight or Meaſure of one Conn- 
try, and the Money, Weight or Meaſure of another Coun- 
try is known, it is eafi* to contrive two Scales, which 
facing one another, ſhall immediately tell you how 
many Pounds in one place {hall be equal to ſo many 
Crowns, or other Coin in another place ; but this I do 
only intimate, that ſuch as are defirous, may fit them- 
ſelves with Scales anſ(werable to'their molt neceſſary 
occaſions, And thus ſhall I conclude this Third Part, 


referring ſome things n<ceſſary to ſuch a Work, to the 
Appendix following, 


The End of the Third Part. 
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The Fourth Part. 


- ©T———————————— 


Have been always of opinion , that the pra- 

Ctice of Algebra ſhould not be entangled with 

great number of precepts : This Science is of it 

ſelf dark enough , without adding unto it new 
obſcurity , by the confuſion of many different opera- 
tions. You have here an Abridgement which hath 
pleaſed many of good Judgments , and I hope,fuch 
as will with attentioaread it, ſhall from rhence re- - 
ceive both ſatisfaction and profit. 

I ſhall in the firſt place ſet forth a Table of rhree 
Ranks: In thefirft of which there is a Progreflian na- 
tural, of which the terms are diſpoſed in that order, 
that immediately under them you have the Coffici 
Characters, of which they are Exponents, afrd in 
tae loweſt Cell, a Progrefſion Geomerricil , which 
beginning with an Unite , may. be doubled, rrebled, 
quadrupled, &s. We have for the greater caſe. only 
doubled rhem. Obferve rhen that R is a Collick Cha- 
racter ſignifying a Roor, and that the Exponent there- 
of is marked above tn the uppermoſt Rank, and C'is 

the Coflick Character of a Cube , whoſe Exponent 

Nn 2 is 
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is 3 , and ſoof the reſt. I call thoſe terms, which 


are in the:upper Cell, Exponents, becauſe they ex- 


pound the Coflick Characters , and the Numbers of 
| -* the Geomerrical 


We Progreſſion which 
are below. Mark 
well this manner of | : 
ſpeaking, conſider | * 

diligently this Ta- 
ble,andfor the pre- W | 
ſent content your | 
ſelf with this. [ 
You may conti- © 
nue this Table, if | © 
you pleaſe, infi-W © 
nitely in this man- : 
ner, Take two 
numbers, whichif 
%* | you multiply, they 
will produce ſome 7 

vw | Exponent , _ you 

- | ſhall preſently ſee 

| what a Charatter, 
is to be put under I; 
that Exponent. For 
Example, If you þ 
* | would know the © 
Character of the _ 
« | Exponent 6, take ph 
the numbers 2 and th 
3 ( becauſe theſe -* 
multiplied toge- 
ther make 6) after 
that add their Chara@ers which are QandC, and 
.you ſhall have Q Cfor the Character of the Expo- 
nent 6. In like manner the Characterof the Exp0- 
| ncnt 


Coflick 
|Progr 
.Geo. 

metr. 


nents 
Chara- 


&c.\&ers, 


- 


256 


'quare 
(quare 


QQQ 


Surſo»Square Solide [Square 


lide. 


7 


| 
| 


64 | 128 


Cube ſecond 


QC|S2 


5 
S 


qua- 
drate. 


| QQ. 


eCubeB! 


A. ed rs oo 


N [|R|Q | C 


um - 


wy 
CE es EY CS EE I le eee ee 


bers [Root Squar 


abſlo- 
lute 


_ikng 


p 


| 
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nent8is QQ Q, becauſe under the Exponents 2 
and 4, which mulriplicd together produce 8, are 
contained the Characters Q and Q Q_ Alfo the Cha- 
rafters of the Exponent 12 will be Q Q C, becauſe x2 
js a number produced by the Multiplication of 2 
and 6, orof 3 and 4. 

Bur if the Exponent be a firſt number: ( that isto 
ſay, a Number not produced by the Multiplication 
of any two other) mark in what order it is after 
the Exponent F, and call it Surſolide Second, Third, 
or Fourth, &c. according to its Rank, The Charatter 
of 5 is ſolid, of 7 ſolid ſecond, of 11 ſolid 3 ;_ anc fo 
conſequently under ſuch Exponents as are firſt num- 
bers, under which only are found ſuch ſolids. 


—— 


_— — 


CHANG 


The eAt:gorithm of Coſlick Numbers, /mple, 
compounded , or diminiſhed. 


BY the word Alegorithm, I mean all the Operati- 

ons comprehended under theſe four kinds, Ad- 
dition, Subſtrattion, Multiplication, and Diviſion. By 
the word Cofſich $.mple, I underſtand ſuch as have 
not - this -- (which ſignifies F/#s, nor this = figni- 
fying Minx, expreſſed before them, On the other 
fide, by Nambzrs Compoſed, are meant ſich as have 
the ſign -|- , andby ciminiſhed, ſuch as have the 
ſign — Note ſuch Numbers as have no ſign exp.cfſed, 
are ſuppoſed to have this of -|-, 


Sect, 1. Addition of Simpl: Coſſick Numbcrs, 
All Simple Coffick Numbers of the ſame Denomi- 


nation (rhar is rg ſay, have the ſame Charatter) or 
| | No 3 of 
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of different : If they be of the ſame Denominati- 
on , the Addition is as in Commor Arithmetick, EZx- 
ample, 5 Qadded with 3 Q., makes 8 Q. 

If they be of different Denominations, they muſt 
be added by the interpoſition of the Figure -|-, as 6 
R added to 4Q, makes 6R -|- 4Q1nlike manner 3 
added to 4 R makes J-|- 4 R. 


Seft. 2. Subſtraftion of Coſick, Numbers. 


Either they are of the ſame, or difterem Denomi- 
nations : if of the ſame, you muſt ſubſtraCct as in or- 
dinary Arithmetick ; for Example, 3 Q ſubſtraſted 
from$8Q.,. therereſts 5 Q. 

If of different , you mult ſubſtraCt by the interpo- 
ſition of the ſign — as 6 R ſubſtracted from 4 Q, 
there reſts, Q—=6R, fo 3C ſubſtralted from 66 
there remains 66 == 3 C, 


Sect. 3, Multiplication of Simple C:ſſickh Numbers, 


You muſt here have regard both to the obſolute 
Number, and to the Coffick CharaRers : If there- 
fore a Coſſick Number be to be multiplied by an ab- 
ſolute, you muſt multiply the abſolute Numbers, and 
unto the Product give the ſame Character, as 5R, 
multiplied by 12 produce 60 R. 

Bur if you multiply Coftick Numbers by Coflick, 
you muſt multiply the abſolute Numbers together, 
and to the Produtt give the Character of that Expo- 
nent, which is made by the Addition of the Exponents 
belonging unto the aforeſaid Collick CharaCters. For 
Example, 2 R multiplied by z Qmake 6 C, becauſe 
the Exponent of Q is 2, added to 1, the Exponent 
R, makes z the Exponent of C, which in this reſpect 


ought to be given to the Product, In like manner 5 m 
| | | mult- 
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multiplied by 4 C it makes 20 QQ for the reaſon a- 
bove given. | 


Sect. 4. Diviſion of mple Coſſiok Numbers, * 


The ſpeculation of this is marvellous. But the pra- 
Qice of it is by putting the Diviſor under the Num- 
ber tobe divided,drawing between them a little ſmall 
line ja manner of common Fraftions.For example, 13 
Qdividedby 7 R, the quorient is 73} and 6 Q Q di- 
vided by 5 C, the quotient is 5&. | 


SCt. 5. Addition of Numbers compoſed and diminiſhed. 


Some order is to be obſerved in this, in which the 
Numbers are to be difpoſed in fuch manner, that thoſe 
that are of the ſame denomination mult be pur right 
under one another, After you have done this, if they 
have the ſame ſign, they are added as in common A- 
rithmetick, and to the product give the ſame ſign. As 
for example, 7 Q-4C added to z Q--2 C, the Sum 
s10Q—6C, | 

But if the Numbers be of different ſigns, the leſſer 
muſt be ſubſtrated from the greater, and to the reſt- 
due you muſt give the fign of the greater number as 
6Q+J-7R added with 7 Q,= 12 R, give for the Sum 
total 13 Q=m5 R. 


6Q-+o7R 6Q—07R 
7 Q-—-12R 7Q--128 


1; Q=05R 13Q-+ogR 
$&.6,SubſtraRion of numbers compoſed and diminiſhed. 


There is nothing more intricate to beginners tha? 
Nn 4 ths 
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the precepts commonly given for Subftration. You 
have here an order plain, ſure, and very eaſie”to 
practice. 

Change the ſign of the particulars of that Number 
you dehre to ſubſtraCt,and after this change add them 
with the Number from which the $ubſtraCtion is tobe 
made , and you ſhall have the reſidue ? as if from 
6 Qu o Ryou wouldjſubſtract' 18 Q 15 R'by the 
5 SeCt. the reſidue will be 5 R— 12 Q_ So likewiſe if 
you would ſubſtratt — 8 R-—9 G_ 16 R--6Q 
the reſidue will be 24R-[-15 Q._” - | 


6 Q==19 16R-]- 6Q? 
—Q+15 R[Add "GR +9 —_— 


—I2 Q+ 5 RRefſid. 24R-]- 15 QReſidue. 


Sect. 7. Multiplication of Numbers compeſed « and d;- 
miniſhed, 


Mark what I faid of Coflick ſimple in the 3 Sett, 
and remember that the ſame ſigns have always the 
fign -|- in the product and diff-rent —- and there is no 
difficulty in Multiplication, ſo as you multiply every 
particular of the Multip-licand by every particular of 
the Mulrtiplicator, as in common Arithmerick, as if 
you multiply 3 Q--2Rby8R, 2R by 8R, ir makes 
18 Q and becauſe the Multi; licatorand Mulriplicand 
have different ſigns, the prod: muſt have the ſign 

of —: and therefore that ſhall'be 16 Q, farther 3Q 
by 8 R make 24 C,to whi. h youmuſt give the fign-};, 
becauſe the Multiplicator andthe Multiplicand have 
the ſame ſign, ſo that the product of this Multiplica- 
tion will be 24C—16Q.-S02R-þ 4 Q raulcipſied 


by 3 Q=5 the product is 6 C-|-12 QQ—=10R- 
3 


20 Q. 
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3 ie 2R Mulciplicand ZR -þ- 4 Q multipl; 
8 8R Muſciplicator 3 Q 5 multipl. 
24 C16 46 QProdutt. m—= IO R—200Q. 
.6C + 12QQ 


6C- i I2 Q Qu To R—20Q. 
St 8. Diviſion of Numbers compoſed and dimins iſhed. 


.” There-is no great difficulty in- this, only puta line 
berween the Dividend and the Diviſor, and you have 
the Quotient, as 4 C-— 3 Q-|-2 R divided by 5 Ro 
4 C make for this quotient. 


4 C=3Q-+2R.; 
5 R—-4C 


Set. 9. Algorithm of Frattions. 


I ſhall not giye any particular precepts, becauſe if a 
man underſtand the Fractions of common Arithme- 
tick, and practice according to what is before (aid, 
there will be no need of them. 


— 4 


CHAP, 1L 


The Rule of Algebra, with the e: -plicatio 
tberedf. 


J was — neceſſary by the precedent rules, te 
trace out inſt nſibly che wayto Alzebra, which can- 
ot be practiced without Adgition,Subſtrattion, AMulti- 

plication, 
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plication, and Divifcen. Having therefore made plain 
theſe difficulties, we will proceed in the propoſition of 
the Rule of Algebra, and the explication of every part 
of it briefly and plainly. 


'Seft. r. The Rule of Algebra, 


You muſt firft for the Number unknown put x R, 
and after examine this root according tothe tenour 
of the queſtion, until you come to an Equation. Se- 
condly, this Equation is tobe reduced,ifneed require, 
Fhirdly, you muſt divide every part of the Equation 
by the. Number of thegreateſt Coflick Charater. Af- 
ter which, either the quorient, or ſome root of the 
quotient, will give the root unknown, This is the 
Rule of Alzebra, let us now explain it, 


Set, 2. How the Equation muſt be found. 


The Rule faith, this is done by examining the que- 
ſion propounded,according tothe tenour of the ſame. 
That is to ſay, you muſt well obſerve all the conditi- 
ons of the queſtion propounded, to the end you may 
fully accompliſh it. For after you have gone thorow it, 

ou ſhall find an Equation between two Numbers. As 
if ſearch a Number,which added with its ſquare fhall 
make 20, I ſuppoſe this Number unknown to be 1 R, 
the ſquare thereof is x Q, ( becauſe every Number 
multiplied by its ſelf, makes its ſquare) then x Q-+- 
xiR is equal to 20. See thus an Equation found be- 
eweenz Q 1R and 20. 


Sect. 3. How your Equation muſt be reduced, 
Your Equation muſt be found, it is reduced by ad- 


ding the ſame Number -to both the terms of the E- 
quation, 


_— 
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quation, Or by ſubſtraCting from them the ſame num- 
ber. So is it performed by multiplying, or dividing 
both the terms by the ſame number, For by this means 
your Equation ſhall remain the ſame after theſe things 
done, As for example, 1R -+-xQ = 20, adding 
throughout 2 C, you ſhall have alſo an Equation be- - 
tween 1R-|-1Q-+2 GCand20-|-2C. So ſubſtra- 
ing x R from the terms, you have 1 Q= 20 1 R. 
Likewiſe multiplying, or dividing both your terms by 
3, you ſhall have by the multiplication 3 R-|- 3 Q 
equal to 60, and by the diviſion the Equation will be 


' between on 4 R-|-4 Qand ?3. 


Now to make your reduction judiciouſly and pro- 

firably, you muſt take care always that your greateſt 
charaCter remain alone on one ſide of your Equation. 
As of all the reductions before made, there 1s none 
uſeful bur the ſecond, becaule in that only you find 
on the one ſide alone x Q= 20 = x R which is the 
only end of your reduction. 
' I faidin the rule of Algebra, that your Equation 
muſt be reduced, if it be neceſſary ; becauſe it ſome- 
times happens, that there is no need of it : as when 
your Equation falls out between two ſimple collate- 
rals numbers, I call thoſe numbers collateral, whoſe 
exponents do not ſurpaſs one another by more than 
an unite. 


SeR. 4. When you muſt extraRt the root, 


When your coſflick numbers are ſimple and collate- 
ral, you muſt not extraR any root; bur if you divide 
by the number of the greateſt coſlick charaRer, the 
quotient ſhall ſhew you the value of the root, which 
is all you ſeek for in iAlgebra. For example, If you ' 
find an Equation between a R and 28, dividing ſimply 
28 by 2, the quoticnt ſhall! be the value of x R. 


Bug 
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But when the terms of your equation are not col- 
lateral, you muſt extraR ſome root ; either ſquare 
cube, fquared ſquare, &c. according to the coflick 
character which remains after your Hypobibaſm. 

Now Hy pobibaſim is nothing elſe but an abatement, 
or depreſſion of the character,and is done by ſubſtrac- 
tion of the leſſer exponent from the greater. As if 
you find an equation between xo QC and 90QQ , 
rake notice of the exponent of Q C in the Table in- 
ſerted at the beginning, the which exponentis 6 ; af- 
terwards look to the exponent of Q Q which is 4, 
ſubſtract 4 out of 6 there reſts-2, of which the cot- 
fick character is Q. From hence I conclude, that 
' Jo Qarecqual to go, after dividing 9o by Io, and 
finding 9 in the quorient, I conclude that the ſquare 
root of 9 muſt be extracted by reaſon of the cha- 
racter-Q. 


Sect. 5. How to extract the ſquare root of numbers, 
compound and dimin:ſhed. 


No man hath yer perfectly found out” the way to 
extract the root of numbers compound and diminiſh- 
ed, unleſs the exponents of three rerms of the equati- 
tion keep between them in ſome 1cituarion or other, 
an Arithmerical proportion, that is to ſay, the fame 
diitance, As if the equation be between 1 Qand 20=- 
1 R, you may now extract the root of 20 = x R, be- 
caule the exponents of the three numbers which make 
the equation, are 2, o, 1, which thus place, o, x, 2, 
keep the ſamediſtance, 

The greareſt coffick character left after the Hypo- 
bibaſm, ſhews the root to be extracted ; as in this ex- 
ample , - before rhe ſquare root is to be extracted, 
becauſe the greateſt characters is Q, the method to 
be followed in the extraction, ſte here propounded in 
general terms. Take 
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Take firſt the half of the number of roots. Se- 
condly, to the ſquare of this half, add or from it ſub- 
duct your abſolute number according tothe ſign of -|- 
or, Thirdly, extract the ſquare root of this ſum, 
or of the reſidue. Fourthly, to this root add or from 
it ſubſtract half the number of roots, and this laſt ſum 
or reſidue ſhews you the value of the root unknown. 
For example, I would find a number, the double 
whereof added to its ſquare, ſhould be equal to 24, 
I ſhall find an equation between 2 Re-ſ- 1 Q and 24 
by the ſecond Section, Moreover, Iſhall reduce this 
equation after this manner 1 Q_cqualto 24 —- 2 R by 
the third Section. Then if I divide 24-2 R by 1, the 
number of the greateſt coſfick character, there ſtill re- 
mains 24-=2R,becauſe an unite doth neither multiply 
nor divide. Then in as much as the three terms of the 
equation do keepan Arithmetical proportion, I ex- 
tract the ſquare root of 24—-2R:1n this manner.l take 
firſt half the number of roots, which-is x. Secondly, 
the ſquare of 1 is 1, to which I add the abſolute num< 
ber, which 1s 24, becauſe of the ſign -| before ir, 
that makes 25. Thirdly, I extract the ſquare root of 
25, Whichis 5. Fourrhly, from this root I extract the 
moiety of the number of roots which is x, becauſe of 
the ſign the reſidue will be 4 ; whence I conclude 
that to be the value of one root, and that the number 
ſought is 4, whoſe double 1s 8, added to the ſquare 
(of 4, ) 16, makes 24. | | 
Here note that numbers diminiſhed, where the ab- 
ſolute number hath the ſtgn —, have two roots. The 
greater is extracted, as before 'we have taught ; the 
lefſeris found out by ſubſtracting the ſquare root of 
the reſidue from the half ſum of che roots. As if I 
ſeek a number whoſe octuple diminiſhed by 12, ſhall 
be equal to its ſquare, you will find an equation be- 
tween x Qand8R= 12. The greateſt root is 6, — 
cller 
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kſſcr is 2, here both the roots anſiver thequeſtior, 


Bur this happens not often. | 
Bur if you be toextract the biquadrate root : Firſt, 


extract the ſquare root, as is taught,and again extract _ 


rhe ſquare root of this, and this ſhall be your biqua- 
drate root. As if the equation be between x Q Q and 
2Q-+8, you may find the ſquare root to be 4 by 
the method taught, firſt, raking half the number of 
the ſquares, &c. and afterward you muſt exſtract the 
' huare root of 4, which is 2, this ſhall be the value 
of the root. In like manner, if your equation be be- 
eween x QCandzC+ 48, firſt, I extract. the ſquare 
root of 2 C-|- 28, which 1s 8, of which extract the 
fquare root 2, becauſe the root to be extracted is the 
ſquare cube, as the character QC, which is one of 
the terms of the equation, denoteth, 


Sect. 6. How to know if the queſtion be impoſſible, 


vain, or ill propounded. 


You may know the queſtion to be impoſſible, if 
you come toan equation impoſſible : As if following 
the conditions of the Probleme, you meer with an e- 
quation berween6R and 24R, or between 3 Q_-|- 5 
and 4-2 Q "INNS "WM 

Secondly, the queſtion is vain, when the equation 
is between two equal numbers of the ſame denomina- 
tion, as between 6Q and 6 Q. 

Thirdly, the queſtion is ill propounded, when with- 
our any difficulty many numbers will anſwer the 
probleme propounded, 


CHAP, 
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CHA P. 111. 
Algorithm of Second Roots, with their Uſe. 


Lpebraiſts ſometimes uſe more than one root 
A to find out divers numbers propounded, and 
then to the end they may proceed with leſs confuſion, 
they uſually help themſelves with ſecond roots which 
they expreſs thus, x A, r B, &c. 


SeR. x. Addition of Second Roots. 


{if your Second roots be of the ſame denominati- 
on add the nmbers, and to the ſum give the ſame de- 
nomination, as 5 A added to 4 A make 9 A, if they be 
of different denomination, add them with the ſign of 
+ ass A added to 6 B makeg A +6 B, 


Sect, 2. Subſtration of Second Roots. 


Ifthey be of the fame Denomination,fibſtrat one 
Number from the other , and to the reſidue givethe 
ſame Denominarion, as 5 Ataken from 9 A, therere. 
mains 4 A, if different, they are ſubftrafted with the 
gn. as 6B taken from 8 A,there reſts 8 A 6B, 


Set, 3. Multiplication of Second Roots, 


If they be of the ſame Denomination, do as you 
do with the firſt Roots,as 4 A multiplied by 7 A make 
28 AQ, if of ditferent, both Denominations are 
retained in the Produtt, as 3 R multiplied by 5 A 
make 15R A. 

SeR. 4. 
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Diviſion is only performed by the interpoſition of 
a little line, as is before taught , notwithſtanding it 
is tobe obſerved; that if. for Example 3 AR be to be 
divided by the diviſor x R, the quotient ſhall be A,be- 
cauſe in ſuch caſe there needs nothing elſe but to take 
from the Dividend the Character of the Diviſor. 


- Sea, 5. The Extraftion and Uſe of Second Roots, 


After you have found and reduced your Opinion, 
accordingto the manner of workingin ſecond Roots, 
you muſt extra&t the Root after the manner taught 
in the precedent Chapter : As if x A beequal to 2, 
I fay that 5 is the value of the ſecond Root, andifr 
A Q be equal to 4 A + 12, you muſt take the moiety 
of the number of Roots, &c. As is ſaid inthe 5 Se. 
of the precedent Chapter, andyou fhall find &to be 
the value of x A. 

Now.-fince the end of the ſecond.Roots is to be re- 
duced to firſt, you muſt not forget after you have 
found the value to begin again your work , and to 
put.in firſt Roots that which you. have found tobe the 
value of the-ſecond, as I ſhall ſhew you in ſome Ex- 
amples in a Chapter following, 


CHAP, 


— a. Pct 


— en Oy an os © Ph oc... am 


C5 
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i CHAP. IV. 
, 
The Algorithm and Extraftion of the Roots 
- | of Surdand Irrational Numbers. 
7 
Urd Roots are thoſe that have a radical ſign before 
them, and which in propriety of ſpeech ought to 
be called abſolute Numbers; notwithſtanding they 
cannot be expreſſed by any common Number, nei- 
% ther whole, nor broken ; .we will hereafter expreſs 
s, the Radical Sign by this Character R. 
At There are many ſorts of Surd Roots, ſome are ſm- 
P ple, as R Q.5,that is to ſay, the root ſquare of 5, 0- 


1 thers are compound, as RQ5--RC6, thatis to 
q' ſay, the root ſquare of 5, Flas the root cube of 6 ; 
a. ſodtne are univerſal, whoſe radical chara&er, extends 
be | to allthe particulars following it , and for that end 
are encloſed in a Parenthefis in this mariner, R Q_ 
E- (14-|- R Q4) the root univerſal of 14,joyned with the 
Ve root ſquare of 4, all which number is 4 for 14 -|- the 
to © rootſquare of 4 which is 2,maketh 16,whoſe root is 4+ 


x- I Sect. x. Reduction of Swrd Roots Simple to the ſame 
Denomination. 


Firſt, you muſt put the radical ſigns under the 

numbers to which they belong. Secondly, you muſt 

Þ, JF multiply the numbers by the ſignsa croſs, for to get 
new ones. Thirdly, you muſt add the (jgns together, 

which is done by waltiplvieg their Exponents , and 

give the CharaRer of the produ@t common tothe twa 

-5 Þ newprodutts ;- as if you would reduce to the ſame 
denominationRQ_s5 and R C4, you trivſt firſt place 

them as followcth; Os9g xzS 


44 - 
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RQ RC 
_— —— 
6 
Secondly , you muſt multiply the numbers 4 and 
5 by their ſigns acroſs, that 1s to ſay, you mult take 
the ſyuare of 4, and the cube of 5, which are 16, 
and x25. Thirdly, the exponents of the ſigns R Q 
and RC, which are 2 and 3, ought to be multiplied 
together , the produ& is 6. I look then in the Table 
what coflick charaRer is under the exponent 6, and 
finding QC, I take that for my common denomina- 
tor, and inſtead of my two firſt ſurd roots , which 
were of differeat denomination , that is toſay R Q 
5, and R C4. Ihavetwo new ones of the ſame de- 
nomination, thatis to ſay, R Q Cof1zy , andR QC 
of 16. 


ScR: 2, Multiplication and Diviſion of Surd Simpl: 
Roots, 


If the roots be of the ſame denomination,y ou muſt 
only multiply and divide the numbers by themſelves, 
and to the produ@ and quotient give the ſame radi- 
cal ſign; as R Q7byRQ 2, give for the-produt RQ 


\T4. In like manner R Q_ 36 divided by R Q12, gives 


for the quotient RQ_ 3. 
Bur if the Roots be of different denomination, you 


muſt reduce them to the ſame denominat ion by the 
precedent 
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precedent Paragraph, and after multiply and divide 
as ſhall be ſhewed; for example, RQ 3 multiplied by 
2, the product is R Q 12, and R Q 12 divided by 2, 
the quotient 18 R Q.3. 


Set. 3. How to know whether two Surd Roots bs com- 
menſurable or not. 


You muſt divide the greateſt root by the leſſer, if 
the quotient be rational, the two roots are commen- 
ſurable : if otherwiſe, they arenor. As becauſe R 
24 divided by R Q6, gives for the quotient R Q4, 
which 1s 2 a rational number; I conclude theſe two 
roots R Q 24andR Q 6, to be commenſurable. In 
like manner, fince root ſquare 24 divided by RQ8, 
the quotient will be 3,a ſurd number and irrational, 
you may conclude thoſe tworoots, RQ_24, and R 
Q8, to be incommenſurable. 


Sect. 4. Acdition of Simple Irrational Roots. 


If the roots be incommenſurable, you muſt add 
them onlyby the ſign -|- as R Q24 added untoR Q 8 
makes RQ 24--RQ38. Burt if they be commentu- 
rable, you muſt add a unite to their quotient rationa', 
and you ſhall have a ſum, which being multiplied by 
the leſſer of the two roots to be added, will give a pro- 
duct which ſhall be the ſum ſought. AsR Q 24 added 
withRQ6makesR Qg54, becauſe R Q 24 divided by 
RQ 6 gives 2 for the quotient rational, to which ladd 
a unite, and itis 3, by which (always reducing them 
tothe ſame denomination) I multiply Re Qs, which 
is the lefſer of my two roots, and I find for my ſum 


RQ 54+ 
. Sect. 5. Subſtraltion of Simple Irrational roots. 


If they be incommenſurable, you muſt ſubſtract 
__ O02 them 
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them by prefixing the ſign -- as R Q $ ſubſtraQed out 
of RQ 24, thereſidue ſhall beRQ 24-RQ 8. 
But if they be commenſurable, you muſt take away 
a unite out of the quotient ratioral, and you ſha] 
bave the retidue , the which being multiplied by the 
leſſer of the roots given , ſhall give a produtt whic! 
ſhall be the reſide fought; as if I be to ſiibſtrag 
RQs6 fromRQ24, dividing tte greater by th 
Iefſer, the qt o:ient is:2, from which if you rake x 
there remains 1, by which ( reducing them firſt tg 
one denomination ) if you multiply the leſſer root 
thatisroſay, R Qs, the reſidue will beERQ 6, 


SeR. 6. Addition and SubſtraQion of S»rd Number, 
compoſed and diminiſhed, 


I have here no new Precepts, only adrertiſe yor 
that you may remember what I have ſaid before of 
Cofſick Numbers , touching the ſigns of -|- and 
in the fifth and ſixth Paragraph of the firſt Chapter 
and what is delivered in the fourth and fifth of thi 
Chapter, touching the Addition. and SubſtraRtion of 
Simple Surd Numbers ; and theſe will be no difficulty 
as if you be toadd 5 -|-Rq.24with z--Rq.s6, yo 
will hind 8--Rq. 54. Inlike manner, it you ſubduct 
3--Rq 6, from 5 -|- Rq. 24,there reits R q. 54==42 


Sea. 7. Multiplication of Numbers ſurd, compoſi , 
and d miniſhed, 


This Multiplication hath no great difficulty, not by 
needs new precepts. Remember only that the fam ,- 4 
ſigns have in the Produd -|- and different — with this rg q 
that your Multiplication is not good, if the partly .* 
culars to be multiplied be not firſt reduced to the ſamg be 
denomination. For example, 5 + R q. 24by yrs B 

Q. 
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ou q. 6, *tis to be done after this manner: -|- Rq.24 by 
* | —Rq.s, maketh=Rq.144, or — 12 after--- 5 by 
he —Rq. 6, maketh=Rq, 150. Further, -|-Rq. 24 
A by 31s 4-R q. 216. Laſtly, -|- 5 by 43 is-|- 15, then 
[Te the whole Product will be x5 -|-R q. 216, = Rq.150. 
tl woR q. 141,07 3 -|-R q. 316-- Rq. r50,)ecauſeR q. 
racy 144 is a rational number , to wit 12, which being 
nY ſbdutted our of 1 5, becauſe of the ſign = leaveth 3, 
; Example ; 
wv 5-Rq. 24 
”u }—RCY, o6 
_ R a. I50 a ga. 144 
ber, I5-|-Rq. 216 | 
| 15 --Rq. 216... R 150—-R q. 144 
You! 3-|-Rq. 216 — Rq. 150 
re of 25 9 
d 
ter S 4 24 3 
thi: 
Jn of 
ulty 
on R q. O R q O 
| Rq. ®) Rq. 21 
ad q. 150 qo as 


Sea. 8. Diviſion ef Swrd Numbers, compounded or 
ofcd d; * P 
:mniſhed. 


If the Diviſor be ſimple, the Diviſion is made 


Ka by the interpofition of a line between the Diviſor 


7 Burt becauſe ir ſometimes may fall out (though 


O03 very 
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very ſeldome) if the Diviſor alſo will be a Binome ; 
or compound number, that is toſay, a ſurd number 
compounded of two particulars with the ſign Þ, or a 
Trinome that is compounded of three particulars, &c, 
See here the manner to dividein ſuch a caſe. 

If the Diviſor be a Binome, you muſt mulciply by 
his Apotome, as well the number to be divided, ay 
the Diviſor (and if the Diviſor be an Apotome, you 
muſt divide by the Binome, as well the Dividend, as 
the Diviſor) by means of this Multiplication you ſhall 
have a new Dividend, and a ner- Diviſor. Now this 
new Diviſor will be always rational , and therefore 
needs only to be ſet under the Dividend with a line 
between As for example,R q.6--2 by Rq.s -|-Rq.z, 
I take the Apotome of my Diviſor (thatis) Rq 5 = 


. R.q. 3, by which I multiply both my Dividend and 


my Diviſor, by one of the Multiplications is produced 
Rq. 30omRq.20mRq.18 þ+ Rq.12, for my new 
Dividend, andby the other is produced 2 for my new 
Diviſor, So that the quotienc of mv Diviſion will be 
Rq.z0o-RqazaomRq.1i8*R.q. 12. 


- 


4 
becaufe 2 muſt be firſt ſquared, and then 4 put under- 
neath the Dividend. 

.If your Diviſor be a Trinome, you muſt obſerve the 
ſame method, multiplying the Dividend and the Di- 
viſor by the Apotome of the Diviſor, that 1s to ſay, 
by the ſame Diviſor onely, changing the ſign of the 
laſt particular. After this is done, you ſhall have a new 
Dividend and a new Diviſor,which ſhalll be a Binome. 
Then you muſt again ſeek a new Diyidend and Divi- 
for , which now will be ſimple and rational. 

Laſt of all, if you will not take this pains, the Di- 
fion is good, if under the Dividend you ſubferibe 
the Diviſor with a line between, 

| Sc. 9. 
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Sect. 9. Multiplication of roots wniverſal. 


You muſt reduce the root to be multiplied , and 
the Multiplicator to their ſquares or cubes, according 
to the radical ſign prefixed, and afterward perform 
your multfplication, as is taught in Sect. 7. of this 
Chapter. Afttrward you mult afhx the ſign radical, 
and incloſe all in a Parentheſis. 

This is better underſtood by an exzmple, as if you 
multiply Req. (7 Req. 3) by 2, tne ſquares of the 
one and other numbers are 7 -|- Req. 3 and4,thenthe 
firſt being multiplied by the laſt , maketh 28 - R 
q. 48, ard therefore if you cloſe this number within 
a Parenrhefis,and put before it the ſame radical ſign, 
the product will be Req. ( 28 -|- Req. 48.) 

In like manner, if you would multiply this number 
tt R--Rq (f<q=: R).by itſelf, roger the 
ſquare of it, you muſt call ro mind the fourth propo- 
fition of the ſecond Book of Exz:lide, which ſheweth 
that a line being divided into two parts, the ſquare 
to the whole is equal to the ſquare of the parts, and 
to double their ReR-angles, you muſt therefore con- 
ceive this number, +as divided into two parts, of 
which the firſt is +; R, and the laſt Re q. (F< q. 
—— 7 R ) take then the ſquares of the parts, whichare 
**-|.2q.: R, the double of the ReCct-angle 
of the parts is Re q, (*5* + #2 qum3;SiR -|. 
7 G45 q. q. )then the ſquare of the number propoſed 
is the ſum of theſe three numbers, that is to ſay, 
Ca q.—7R-+Rq. (19 +35 9 -*R-|7G 
+ 4. q.) The ſquare of the Apotome is the fame num- 
ber, putting only the ſign==before the uniyerſal root, 
and the ſum of the two ſquares is 49 — 14, -- 14 R. 


Sect. To. Diviſion of Roots wniverſal. 


You muſt reduce the roots to be divided, and the 
Qo4 Divifa 


214 Algebra Brevis. 


Diviſor to their Squares, Cubes, &c. And afterdivide 
them as1s taught in the 8 Sect. and when th:s is done, 
encloſe all ina Parentheſis, with the ſame radical ſign 
which was before. As if you divide Req. ( 13 + KR: 
q. 17) by the root ſquareof 5, their ſquares are 13 -/- 
Req. 17 and F, then the firſt being divided by the laft, 
the product will be 2 4-|- Req. 53, then the quotient 
of the diviſion propoſed will be Re q. (2 + -|- Req. #2. 


Sect. 11x. Adcition and Subduction of roots wniver{al. 


Many trouble themſelves to give precepts intricate 
enough, the ſhort and moſt certain is to add them 
with the ſign --, and ſubducr them with the ſign, 
As for example, Req. (3 -|-R:q. 2) added with Req, 
(Rq.5-{-6) will be Rq. (3-|-Rq.2) --Rq. (Rq.-/-6) 
and the ſame firſt root ſubducred fromthe laft, the re- 
ſidue is Rq. (Aq. 5-6) -Rq. (3 +Rq. 2.) 


Sect. 12. Extraction of the roors of Binomes and 
Apotomes, 


x. Take the difterence of the ſquares of the one 
and the other parr of the Binome. 2, Add and ſub- 
duct the ſquare root of this difterence from the great- 
eſt part of the Binome. 3. Conjoyn the ſquare root 
of the moiety of the ſum, with the ſquare root of the 
moiety of the reſidue, by the ſign -[-, if it be a Bi- 
nome, and by the ſign «=, if it be an Apotome ; and 
thus the extraction is finiſhed. As if you would ex- 
tract the ſquare root of this Binome 4 -- R q. £, you 
ſhall firſt rake the ſquare of the firſt parr, which is, 
2, and the ſquare of the ſecond, which is 4, the diffe- 
rence of theſe twois$, thar 1s roſay, 1. Secondly, 


you muſt extract the ſquare root of this difference, 


which is x, you ſhall add and take it away from the 
firſt part of the Binome,by the addition you ſhall have 
£ for your ſum, and by ſubduction 4 for your reſidue. 

Thirdly, 


pomuey mn =, wdl 


w 


as DNÞ|_ ei ww RV <« a ou oc 3A Hwws www ww 


A'gebra Bret js. 215 


Thirdly,joyn the root ſquareof the ſum, with the root 
ſquare of the reſidue by the ſign -|- and you ſhall have 
Rq.:--Rq.z for the ſquare root of your Binome 
propounded, and conſequently Rq. 5 —- R q.3 ſhall 
be the root ſquare of the Apotome + — R q. z. 


CHAP. V. 
The Uſe of Algebra, 


a F* $ much to have taken the pains tolearn all char 

we have hitherro ſhewn or taught: but I dare 
boldly fay, that thoſe that ſhall reſt here, do as yer 
know nothing to the purpoſe, although they may 
know all the precepts; it behoveth us then ro make 
a ſtep further, to "Pely and bring thoſe precepts into 
uſe and exerciſe, is that which defire to demon- 
ſtrate in this Chapter, by ſome 2cſt:ons, the ſolutions 
of which will give grear light ro the attaining of per* 
fection 1n this Art. Wherefore I intrear thee (Reader ) 
not roomir this Chapter, in which I pretend to yield 
thee ſome pleaſure and delight, as alfo an illuſtration 
of what hath been before treated of. 


Sect. 1. 2:ftions reſolved by on: ſimple Equation. - 


Queſtion. I. 


A Lexander one day told Epheftion, That h: was el- 


der than him by two years; therexypon Clitus tefs 
them, Than he was as old as bith of them ( their anes 
added together) and four years over and above, The 


Philoſoph:y Calliſthenes being preſent at this diſco;mrſe 


( ſaith be ) I wellremember that my father, who was 96 
years old, had the age of you three. It is d:imand:d 
bere, how old Alexander was when he held this diſ- 


conrſe, 


Ct a OI IE EO 
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courſe, as alſo how old Clitus and Epheſtion were? 

I put for the age of Epheſtion 1 R of years, whence 
it follows, that Alexander had 1 R - 2; therefore 
Clitus had 2R + 6, and thoſe three together, accor- 
ding tothe condition of the queſtion, ought to be e- 
qualtog6 : therefore there is an equality between 4R 
+ 8 (which is the ſim of the three ages ) and 96, 
take away 8 from both parts of the equation, ſo there 
will remain on one fide 4 R equal to 88, which di- 
vide by the number of the greateſt Coflick Charater, 
that is to ſay by 4, the quotient gives 22 for the value 
of one root, which was ſuppoſed for the age of Ephe- 
ftion. Therefore Epheſtion was at that time aged 22 
years, Alexander 24, and Clitns go, which altogether 
make g6 years, 


Queſtion IT, 


A Hare is a t00 Geometrical paces diſtant from a Dog 
that ſwiftly purſues her, andthe Dog runneth two times 
and half faſter than the Hare. It is demand:d how 
many Geometrical paces the Hare will have run when the 
Dog  overtaketh ber ? ; 

put for theſe Geometrical paces 1 R ; therefore 
the Dog which runs 100 paces more than the Hare, 
will have run roo + xR : and for that the Dog runs 
twice and an half ſwifter than the Hare, I take 'two 
numbers in like proportion to one anather, that is to 
ſay 5 and 2, and conclude that thereis the fame pro- 

tion between Ioo -|-x Rto r Ryzas between 5 and 
2; therefore the produtt of the firſt number 100-|- 
x R multiplied by the laſt number 2 (which is 200-|- 
2R) is equal to the product of the two means x R 
and 5 (which will beg R ) therefore if you take 
from both parts 2R, there will remain 200 by 3, 
which 1s the number of the greateſt Character, _ 
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find in the quotient 66 4, which will be the value of 
tne root. I ſay therefore that the Hare will have run 
66 Geometrical paces and 5, when the Dog ſhall have 
overtaken her, and the Dog will have run 1663 pa- 
ces, which make twice and an half more than 66 +, 


Queſtion III. 


The Architett Vitruvius in bis Ninth Book Chap. 3. 
tells us, That Archimides found the quantity of fptver 
that a Goldſmith had mixed in a Gald:n Crown which 
he had male for the King Hicro (who was obliged 
by Vow to preſent it to the gods) weighing 100 

pounds, It is demanded by what means Archimedes could 
arrive to the knowledge of that ſecret ? 

The common Opinion is, that he took two maſſes, 
the ane of gold, the cther of ſilver, which weighed 
as much as the Crown; afterward he filled a Veſſel 
up to the brim with water, which Veſſel was placed 
in ſome great Baſon, that the water that ſhould be 
forced our of the firſt Veſſel, might be preſerved and 
not loft. Thirdly, he gently put in the two maſſes 
and the Crown, one after the other, intothe prepared 
Veſſel, taking exact notice of the quantity of water 
that iſſued out of the Veſlcl at each time, and con- 
cluding from thence, that the Goldſmith had mingled 
6 pounds and3 parts of filver. We will ſuppoſe then, 
that the maſle of gold weighing 100 pounds, did caſt 
out of the Veſlel 60 pounds of water, and that the 
maſle of filver alſo weighing 1090 pounds, caſt forth 
of the Veſſel go pounds of water, and that the Crown 
caſt forth 65 pounds, I pur afterward for the filver 
mixed in the Crown rx R, and conſtitute twice the 
Rule of Three after this manner. 

If x60 pounds of gold give me 60 pounds of wa- 
ter, how much, will T00=z R? and I find 6200--60R 
for my fourth number. 100 

| Secondly, 
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"* Secondly ,if roo pounds of filver give me go pounds 
of water, how much ſhall x R? and I find 2*, Now 
theſe pounds of water $223;%2* and2?23 added toge- 
ther do make £223?2=®* pounds of water caſt out, 
which ought to be equal ro65 pounds of water, caſt 
forth by the Crown, and therefore it we reduce them, 
we ſhall find 6060 -[- 30R equal to 6500 (this re- 
duRion is made by multiplying the denominator 100 
by 65, for ſecing that this fraction $£23322* is equal 
P 65, it fhall be alfo equal to, and 


Hark well therefore there will be the fame pra- 
this kind of + portion of the numerator 6000 -|- 
reduttion once 36 Rtothe denominator 100,Aas ofthe 
for all, tecond numerator 65 tor, Therefore 


the product under the extreams 6000 
-1-3oR (is equal to the produtt of the means 6500 ) 
rake away therefore from both parts 6090, and there 
will remain an equation between Foo and 30 roots, 
and therefore divide goo by 30, the number of the 
greateſt charaCter, you ſhall hare the value of the 
root 163 for the' pounds of filver mingled by the 
Goldſmith in the Crown. 


' SeCt. Il, DQncſtions reſolved by an Equation componnd-4, 
Queſtion, I, 


O divide 8 into two ſuch numbers as their ſquares be- 

ing addrd together, may make 3 4 ? | 
I put for the firit 1 R, therefore the ſecond ſhall 
be 8. 1 R, their ſquaresare x Q_, and 6, -|- 1 Q-= 
16/R, which added together, do givefor their ſum 64 
-|- 2 Q— 16 R, the queſtion imports that the ſum 
of the ſquares is 34. Therefore there is an Equation 
between 64 -|- 2 Q-= 16 R, and 34, which being re- 
duced by addition and ſubſtraion, there will —_ 
| allo 
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alſo an Equation between 2 Q and 16 R-— 30, and 
the whole divided by 2, which is the number of the 
greateſt Cofſick Charatter, there will yet remain an 
Ecuation between 1 Q and8Re— 15, from which I 
extract the root, as hath been ſhewn in the fifth Se- 
Ction of the ſecond Chapter. The half of the root 
is 4, his ſquare is 16, from which take the abſolute 
rumber x5, reſt x, whoſe ſquare root x added to the 
half of the number of roots, gives for its ſum F, 
which is the value of the roor; therefore the two 
numbers ſought ſhall be 5 and 3. 


Queſtion II. 


To find two numbers whoſe proadut may be 12, and 
the difference of their ſquares 32 * 

I put for the one of them x R; therefore ſeeing 
that the produd is 12, the other number ſhall be 
+x (for if the product of two numbers be divided by 
one of thoſe two numbers, the quotient ſhall be the 
other number ) their ſquares are x Q and "54, whoſe 
difference is '4*:— x Q_cqual to 32, as appears by 
the queſtion ; therefore there will be an <quality be- 
tween 45 and 32-[-1Q, and therefore if we make the 
reduQtion, as in the third Queſtion of the firſt Setion, 
we ſhall alſo find an Equation between x44 and 32 Q_ 
-|-1QQ, alſo between 144—;3QandiQQ; it 
behoveth then to extract the {quare root of the num- 
ber 14p-32Q; The halfof 32 1s 16, whoſe ſquare 
is 256, to which add 144, makes 400, whoſe 
ſquare root is 20, from which take the half of 32, 
to wit 16, there remains 4. See here the ſquare root, 
but ſecing that the ſquared ſquare root ought to be 
taken, Itake again the root of 4, and 1 find 2 for the 
value of the roor. Therefore ſeeing that the ſecond 
number hath been pur £2 the ſame ſecond number ſhall 
be 53, that 1s to ſay 6, Queſt, 
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Queſtion II I 


Two Merchants jomn in Company z and together bring - 


in the ſum of 165 Crowns ; but the firſt mans money 
hath been expoſed twelve months intire, and the ſecond 
muans money only eight months : it happens that they gain 
but 28 Crowns, which added to 165 make 193, which they 
diſtribute to one another in ſuch ſort , as the firſt takes 67 
Crowns, as well for his principal money as fer his profit, 
and the ſecond takes 126 Crowns, the queſtion is what each 
of thoſe Merchans brought into St ch? 

I put forthe money of the firſt man 1 R, therefore 
ſecing that the ſum of both was x65 Crowns, the ſe- 
cond money is 165-1 R. Now if you take away 1 R, 
which is the ſum the firſt man brought in, from the 
ſum he received , which was compounded of the 
principal and profit ; you will find that the firſt mans 
profit will be 659 — x R, and by the fame Argu- 
ment yon ſhall find, that the ſecond mans pro- 
fit will be x R — 29. Now you muſt find what 
one root gaineth in eight months, which- will be 
done by the Rule of Three, thus, If in x2 moneths 
there be gained 67 - x R, how much will there be 
gained in eight moneths, and the fourth number 
ſhall be "3* - ** for the firſt mans profit in 
eight moneths; afrer that I ſeek what the ſecond 
man hath gained by another operation of the 
Rule of Three, ſaying , If x R gain "#5 -?* what 
will 165 — x R gain? and I find for my fourth 

7370 -TIQT RR þ*' 
—- Which is equal to 
iR 


the ſecond mans profit, which we have already 
found to be x R— 39, and therefore by ReduCtion 
there will be an equation between x Q,= 39 R and 


6 7379 


number 
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7470 4-34Q —=**R, all which 39 R being added 
and 4 Q taken away , there will be an equation be+ 
tween7370 and 2Q -+ *& R, and conſequently be- 
rween 7370 — 37 R and; Q, andthereforemulti- 
plying all by 4, which is the number of the greateſt 
character, there will be yet an equation between 
1Qand 22110 — 347 R , out of which the ſquare 
root muſt be extracted. The half of rhe number of 
roots is 327 , whoſe ſquare is *32#8®2 , which added 
to 22110, make ?*254?, whoſe ſquare root is*Y, 
from which if you take half the number of roots , 
there will remain *3?, thatis to ſay, 55 for the value 
of one root, and wasthe money the firſt man pur 
in bank ; and forthat we have found in the purſuit 
of theſe operations, that the firſt mans profit was 
67 —1 R, that ſame profit will be 67 == 55, that is 
to ſay 12, by the ſame reaſon the ſecond mans ſtock 
ſhall be x10, and his profit 16, 


Sect. III. 2xeſtions reſolved by Surd Numbers, 
Queſtion I, 


To divide any given number (as for example 4) ac- 
cording to mean and extream reaſon , that is toſay, to 
divide 4 iuto two numbers , inſuch manner as that the 
whole 4 may bear the ſame proportion to its greater part, 
as the greateſt part bears to the leaſt ? 

I put for the greateſt part x R, therefore the leaſt 
ſhall be 4 — R. Therefore there is the ſame proporti- 
onof 4torR, as of r R to 4 --1R, and therefore 
the ſquare of the middle part x Q is equal to the 
product of the extreams x6 — 4 R, from which I ex- 
tract the root according to the rule before preſcribed. 
The half of the number of roots is 3, whoſe ſquare 


4, addto 16, makes 20 ; outof which the ſquare 
root 


#8. + 45; 
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root ought to be extratted according tothe precept ; 
bur ſeeing it 1s no ſquare number , 1 muſt contere my 
ſelf by putting the radical ſign before it thus, R Q 0, 
from which I rake the half of the number of roars, 
and have for reſidueR Q 20 — 2, which is the value 
- of the root; by which1 ſhall find with facility,that the 
other part will be G=RQ_ 20, For the proof of 
this operation , it behoveth that theſe two parts ad- 
ded together make g, and that the lefſer 6 -— R Q 20, 
being multiplied by 4, make the produR equalto the 
ſquare of the greater part R Q20- 2. 


Queſtion I I. 


To divide 8 into two parts, between which 2 may be 
mean proportional. 

.T pur tor the firſt part x R, therefore the leſſer ſhall 
be 8 - x R,and ſeeing that R and 2, and 8. 1 R, 
ought to be proportional, it behoveth that the ſquare 
of 2, Which is 4, be equal ro the produdt of the ex- 
rreams, which is 8R—1Q, and therefore after 
the reduQion, it will be found that x Q is equal to 
8R —4, whoſe ſquare root is R Q_12 -|- 4. For the 
one part of 8, and for the other part p— R Q r2, both 
the one and the other root do reſolve the queſtion, as 
you will find, if you take the pains to examine it. 

From this practice may be framed an univerſal Ca- 
non, which may ſerve for the reſolution of an infinite 
number of Algebraical Problems, which may be con- 
ceived after this manner. The ſum given, which 
containeth the two extreams, ought to be diſtributed 
into two equal parts, that the ſquare of the half 
may be taken, from which the ſquare of the mean 
proportional given, muſt be taken, and the ſquare 
root of the refidue added, and taken from the half 


of the given ſum, will ſhew the two parts m—_— 
; 
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As ſor example, I take the half of 8, which is 4, whoſe 


ſquare 1s 16, from which | cakeg, the ſquare of 2, 
which is the given mean, and there remains 12,whoſe 
ſquare root added to the fame half,makes 4 -+R Q12, 
and taken from the ſame half, makes 4<= R Q 12, 


Queſtion III, 


To divide any given number (as for example 4) into 
three numbers continually proportional, inſuch ſort as that 
the ſquares of the extreams joyned toge ther , may be triple 
the ſquares of the means. | 

| pur x R for the number of the middle part, then 
ſeeing all three ought to make the ſame ſum of 4, we 
ſhall have for the ſum of the extreams 4-— 1 R, Now 
ſceing that of three numbers continually proporti- 
onal , the ſquare of the ſum of the extreams is equal 
to the ſquares of the extreams, and tothe double of 
rhe ſquare of che middlepart; I take the ſquare of 
this fum 4— 1 R, whichis 16-- 2 Q--8R, from 
which 1ltake 2 Q, which is the double of the ſquare of 
the middle part,and there will remain 161 Q-—-8 R 
tor the ſum of the ſquares of the extreams: Therefore 
ſeeing that the conditionof the queſtion requireth a 
triple proportion , there will be an equation between 
16-1 Qi—8RandzQ,; add therefore 1 Q on both 
ſides of the equation , and you ſhall have 4 Q ccual 
tOoG6-=8R, and dividing the whole by 4, which 1s 
the number of rhe greateſt character , the equation 
will be x Q equal to4—-2 R, whoſe ſquare root is 
RQ5— 1 tor the middle number fought , and the 
lum of the extreams ſhall be fg R Q 5, which being 
divided into two parts, by the Canon of the prece- 
dent queſtion, in ſuch ſort axRQ 5 — x, be the mid- 
dle proportional, you will find that the extreams are 
zand 3—RQgy, cherefore the three numbers are 

P p 2 
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 2andRQxy5 x, and;z—RQgy, which altogether 
makeg, and are in continual proportion, and the &V©! 
ſquares of the extreams are triple the ſquare of the eq 
mean. . 


Set, IV. Geometrical queſtions r-ſolved by Algebra, 
Queſtion I 


T Here is a piece of ground of a greater length than 
. breadth , whoſe angles are right angles, and ini a 
Before you at- triple proportion , and their ſquare 
rempt the reſo- taken together, are quintuple thesr ſum, 
Iution of ſuch The ſid:s, the diameter , and the capa- 
queſtions, yow City or ſuperficies of that piece of ground 
muſt draw their 1s demanded, 


KYES. 

| put for the leaſt ſide x R, therefore ſeeing they 
are ina triple proportion, the other ſide ſhall be 3 R, 
their ſquares ſhall be x Qandg Q,, which added to- 
gether make 10 Q,, which ought to bequintuple, the 
ſum of the numbers. Now the ſum of the numbers 
154R, andits quintuple 2 Re, and by conſequence, 
ſee here an equation between 10 Q and 20 R, 
which are two collateral Charatters, and there- 
fore dividing 20 by 10, which is the number 
of the greateſt character, you ſhall find 2 for the leaſt 
ſide, therefore the greateſt ſideſhall be 6, Therefore 
the ſuperficies ſhall be x2,and thediameter RQ_4o. 


Queſtion, IT. 


There is an equilateral triangle, whoſe ſwperficies it 
R 9,243. The ide and perpendicular is demanded. 
Suppoſing that the perpendicular of an equilateral 
triangle doth a'ways divide the fide into two equal IF 
parts, I put for the halfof theſide divided, 1 R;F* 
therefore the ſide ſhall be 2 R. Now ſecing that in 
every F=*® 
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he every equilateral triangle; the ſquare of the ſide is 
he equal to the ſquare of the perpendicular joyned to 
the ſquare of the halfof the fide, whichis x Qof the 
ſquare of the whole ſide, whichis 4, Iſhall have 3 Q 
for the ſquare of the perpendicular, and ſoR 

ſhall be perpendicular, which is multiplied by the half 
of the ſide, which is x R (reducing it firſt to irs ſquare 
ecauſe of the radical ſign,which is in the number mul- 
plied) you ſhall have R Q 3 QQ for the ſuperficies 
pf the triangle : therefore there will be an equation 
erween R Q 243 and R Q3QQ, and therefore 
here will be alſo an equation between their ſquares, 
hich are 243 andy QQ,, and the whole being di- 
ided by 3 , the number of the greateſt charaQter , 
ere will be yet an equation between 8x and zQQ, 
extract therefore the ſquared ſquare root of 8x, and 
ve 3 for the halfof the ſide, 6 forthe fide, RQ 27 

vr the perpendicular , and R Q_243 for the ſuperti- 
jes of the triangle. 


ers 
I Queſtion III, 


re- ff There is a Semicircle , whoſe Diameter is divided ac- 
der Brding ro mean and extream reaſon ; on which there is 
alt Kid's perpendicular _— to the circumference,and 
Ore Be leſſer line which is drawn from the extremity of the d:- 
eter, to this point of the circumference, is R © 20-2, 
quantity if the Diameter, and of its parts, and of this 
rendicular, is demanded. 
o reſolve this queſtion, itis preſuppoſed that the 
rer part of the diameter ſhall be equalrothe given 
ral $& 25 may with facility be Geomercically demon- 
ual F#ted. Thar being done, I pur for the leſſer parr of 
R, |diamerer x R; therefore ſeeing that the other pare 
- in ſſiven RQ20-—2, the whole diameter ſhall be 
ery (29 2 + x R, which multiplied by 1 R, giyerh 
Pp 2 for 


8 
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for the produtt R Q 20-2 R-|-x Q,cqual to the 
ſquare of the givenquantity, which is 24 -- R Q'320, 
and by due tranſpoſition you fhall find x Q_ equal tc 
24—RQ 220-2 R-—RQ20, from which the 
ſquare root ought to be extracted , taking exact no 
tice that the particles which have the Coflick Cha 
raters may hold place, with the number of roots 
I conſider therefore in this term of the equation 
the number of roots which is2z -RQ'20, whereof 
I take the half, which is 1--= RQx, to whoſe ſquare 
6R Q2o, the abſolute number 24-— R Q 320, ought 
to be added, and the ſum will be 30 -R Q 500 
whoſe ſquare root ought to be extracted as from A 
potomes , as hath been ſhewn in the laſt Seftiono 
the fourth Chapter, that root is5 —R Qg , whic 
addedto the half: of the number of roots x == R Q 
gives for the ſum6-— R Q 20, Which is the value « 
I roof, .that is to ſay, ofthe leſſer part of the diame 
rer : and therefore if you add it to the greater part 
vou ſhall have 4 for rhe quantity of the whole diame 
ter, from whence the perpendicular is eafily known 
provided the rules of Geometry be in any reaſonable 
manner underſtood. | 


Set. 5. £# ſtions reſolv:d by the Second Roots. 
Queſtion TI. 


T Froe men have amongſt them a ſum of money : To 
firſt ſaith to the ſecond , If you deliver me the hal 
of your money, I ſpall have 100 Crowns: The ſecond ſait 
to the third, If you deliver me 7 of your money, I ſoa 
. have 100 Crowns : The third ſaith to the firſt , If you d: 
liver m2; of your money, I ſhall have too Crowns, 
demand how much mon:y each one hath. 

T (:ut for the firſt mans money 1 R of Crowns, ani 


'3R-|-1A, -and 300 , and therefore 1 A is e 
.200- 1 R, therefore **J7** is equal tot, and by 
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for the ſecond inans money it A, and for the third 
mans money 1 B: therefore the firſt which hath x1 R 
with+ of the ſecond mans'money ſha{l have x R -|- £ 
A cqual ro 100, and by conlequence 4 A ſhall be e- 
Gual to 100—1 R, and multi;.lying the whole by 2, 
I A ſhall be equal ro200—- 2 R. | begin again there- 
fore the operation, and initead of 1A, I ut for my 
ſecond number 200 —2Þk Now the queſtion re- 


-quires that the ſecond man (with 4 of the third mans) 


ſhall have 100 : therefore there will be an equation 


between 200—-2R -|-4ÞB, and between 100, add to 
both parts of the equation 2R, and take away 200, - 


there will yet remain an equation between; B and 


2R— 100, and mulciplving the whole by 3, you 
-will have x B equal ro 6 R-- 300: That being found, 


I begin again the work, and inftezd of 1 Þ IL pur for 


the third number 6 R == 300, which added to þ of 


the firſt mans, make*£R - 300, which ought 
to be equal ro 10Q, therefore ir you add on both 
parts -300 , there will be an equation be. wecn *{ R 
and 400, therefore if divide 400 by *; , you ſhall 
find 64 for one root ; therefore the ſecond, which hid 
200—2R, ſhall hiwe 200 —- 128, that 1sto ſav 72, 
and the third ſhall have 84. Thoſe three numbers du 
perfeCtly ſatisfic all the conditions of the queſtion. 


Queſtion I. 


Two wen divid: between themſelves three hundred 
Crowns, in ſuch ſort, as that the ſecond mans money di- 
vided by that of the firſt mans, makes. It is d.manded 
how much each of them hath. 

Iput for the firſt mans money 1 R, and that of the 
ſecond 1A, there is therefore an equation Fic 

al to 
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* conſequence in croſs multiplying theſe two fraQions, 

I ſhall have 600 — 2 Re equal tro5 R , and dividing 
650 ſhall be alſo equalto5 R, and dividing 600 by g, 
I ſhall find x20 for the firit mans money, ſo ſhall the 
other have 180, 


-- Queſtion IIL 


' Two find two numbers whoſe produtt may be Io, and 
the ſum of their ſquares 29. 

I put for the firfſtx R, and for the other z A, the 
product is 1 R A, equal to 10; therefore in dividing 
the whole by x R , there will be an equation between 
x Aand 4%, and therefore begin again the operati- 
on, and put for the firſt 1 R, and for the ſecond 2, 
their ſquares are x Q_195* equal to29, and after the 
reductions and extraCtions of the roots, I find 5 and 
2 for my ſought numbers. 


Se. VI. Lueſtions reſolved indefinitely, 


TH queſtion is ſaid to be reſolved indefinitely, in 

which the numbers are demonſtrated in ſuch Al- 
gebraical terms, as do fatisfic all the conditions of 
the queſtion propoſed. 


Quetion I. 


To divide 12 into fonr numbers Arithmetically and 
continual, 

I preſuppoſe that when there is four numbers in A- 
rithmetical proportion ', the tum of the extreams is 
always equal to the ſim of th@@means: whence it fol- 
Jows, thar in our queſtion the ſumof the extreams 
ſhaſbe 6, and the ſum of the means alſo 6, I pur 
for the ſecond 1 R,theretore the third ſhall be __ R, 

their 


—_———_ 
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their difference is 2R— 6, preſuppoſing x R to be | 
the greater number of the two; if therefore I add 
this difference to x R, I ſhallhave 3 R-—6, andif 1 
takeir from6-—1R, I ſhall havetz—3;R, and 
and therefore the four numbers in cntinued Arith« 
metical proportion,ſhall be 3 R== 6/1 R|5.—1R| 12— 
z R| and the queſtion is indefinitely reſolved, in 
purſuit of which you may take ſuch a number as you 
pleaſe for the value of 1 R, provided nevertheleſs, 
that you do admit of fained numbers leſs than no- 
thing : However, if you will have no othet numbers 
than what are real, you ought to take the value of 
x R, beneath 4 and above 2, which will be eaſily un- 
deritood by a little experience. 

Take for Example £ for the value of x R, therefore 
the firſt number, which is 3 R-—6, ſhall be*} —'6, 
that is to ſay 3, the ſecond ſhall be £, the third 3, and 
the fonrth2, which added together make 12, and 
are incontinued Arithmetical proportion. And ſo you 
may take an infinite number of others. | 


Queſtion II. 


A Vintner hath three ſorts of ppine , the firſt is worth 
4, the ſecond 6, and the third 10 pence the pint ; of theſe. 
three ſorts of Wine he deſires to fill a Veſſel which contains 
8o pints, which may he worth 8 pence the pint ; I demand” 
how many pints he ought to take of each ſort. 

You ought here to conſider , tharthe number $0 ' 
muſt be divided into three ſuch numbers, as rhe firſt 
multipliedby 4, the ſecond by 6, and the third by 10, ' 
the ſums of the three products added rogether , may 
make 640 (becauſe that all the Wine which ſhall be in 
the Veſſel to be filled will coſt 640 pence,ſeeing tharif 
one pint be worth 8 pence, 80 pints will be worth 
640 pence) [ put therefore for the third number r-R,' 

ro Pp4 which 
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which multiplied by xo, makes 10R, which being 
taken from 640,doth leave for the reſidue 640. -10R, 
which is a number containing the firſt 4 times, and 
the ſecond 6 times. On the contrary, leeing that the 
third hath been put x R, therefore co 1R , ſhall 
make the ſum of the firſt and the ſecond, which mul- 
tiplied by 4, will give 320 - 4 R, which being ſub- 
ſtrated from 640 10R, will leave 2320 —-6 R 
doubleto the ſecond number, and therefore the ſe- 
cond ſhall be 160-3 R, In like manner the ſame 
ſum 80 — 1 R multiplied by 6, will produce 480 — 
GR; therefore if you take away 6409 == 10 Re, there 
will remain 4R -— 160, double to the firſt, and there- 
fore the firſt ſhall be 2 R-—80. See herethe Queſtion 
reſolved indefinitely, the firſt numberis 2 Re. 80, 
the ſecond 1603 R, and the third 1 R. The terms 
between which you ought to take the value of x R 
are 534, andqo ; if therefore you take 46 for the 
value of x R, youſhall have 46 pintsof Wine of x04. 
the pint, 22 of 6,and 12 of that of 4 pencethepint. 
Here I intreat you to conſider , That it is impoſ- 
ſible perfely to underſtanc the Rule of 
A ſpecial Allegation, without the knowledge of Al- 
Note. gebra : For if you propoſe this-queſtion 
ro one 8kilful only in Arithmertick, he will 
give you for the 3 ſought numbers, 40, 20, and 20, 
Andif you tell him , that of the ſort of Wine of 4 
pence the pint, you have but 16 pints , he will re- 
main aſtoniſhed , whereas by your queſtion reſolved 
indefinitely by Alzebra, you will be able ro give ſa- 
tisfaction to this condition infinite kinds and manners, 


Queſtion 111. 


Two numbers are ſourht, which hve 56 for th: dffer- 
ence of their Cubes, and which added together make 6. 
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I put for the difference of thoſe numbers r R, and 
if from the difference of thoſe two Cubes you take 
the Cube of the difference of the ſides, dividing this 
reſidue by the triple of the difference of the ſides, you 
have for the quotient the product of the aides, it fol- 
laws, that if fromg56 you take x C, and thatthere- 
ſidual 56. x C be divided by the difference of the 
ſides, which is r Re, the quotient 554-4* ſhall be triple 
the produtt of the ſides; and therefgreif you divide 
this quotient by 3, you will have for the produtt of 
the ſides £57,*, which is equivalent to 47, there- 
fore if you divide 6 (which 1s the ſum of your two 
ſzught numbers) into twoparts, whoſe produdt-may 
be $31, you will have the queſtion reſolved inde- 
finitely. Now to attain this, I have given you a Ca- | 
non in the ſecond Queſtion of the third Section, ,'the 
halfof the ſum is 3,.whoſe ſquare. 1s.9 , from which 
if you take the produe found, there will remain _ 
9 -|-34-+*, whole ſquare root added,and taken.fram 
the half of the ſum , gives for the reſolution 3  R 
(9 -|- £1 —:%) which ſhall be the greateſt ſought num- 
ber, and 3» R Q (9 -|-41.-44) which ſhall be the 
leaſt. Now theſe two numbers reſolves the Queſtion 
indefinitely, in ſuch ſort, that if you take.two tor the 
value of the root, you will find that your two fought 
numbers ſhall be 4 and 2 , and every other number 
(taken for the value of x R) abovez , will reſolve . 
the Queſtion, | 


Appendix, 
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Appendix. 
Queſtions in Alzebra, -moſt of 


which require the Rule of Three in their 


Operation. - , 
Queſtion I. 


' & | Merehant reteives in exchan ge for 568 Crowns,” 


N forr kinds of © Money ; of the firſk 5 make. one 
Inf nr the ſecond 18 , of the thir. a4 "= po the 
fourth 2.8 'make one Crown. - Moreover, he received of 
each ſort of Monty alike number. I d:mand how much 
hereceived of ' each kind of Money ? 

; PurxR for the quantity of cach kind of Money, 


and then conſtitute the Rale of Thfee after this man- 
ner : 


Crowns, 
7 / Pieces. of \Crown zR 
jos mon ey be41I what _ = [ "as ih 
| Be worth . is " R 


For if 7 pieces of 'money make 1 Crown, 1 Rof 
money will make+ R of Crowns, and ſoot the reſt. 
Now their Fractions deſcribed in the fourth place,do 
make together ,2+R of Crowns, equal to the num- 
ber of 568 Crowns, Divide therefore 568 by ,73 and 
you have for the valueof x R2106, andſo many 


pieces of each kind of money he received ; which 
thus I prove: 


ne ] 
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p 

For 2016 pieces of the firſt kind of money domake 
288 Crowns, and as many of the ſecond kind make 
x12, as many of thethird kind make 96, and of the 
fourth Kind 72, Which added rogether, do make 568 


Crowns. | 


. Queſtion I L 


A certain man hath two meaſures of Wine, the one worth 
12 Crowns, the other 15. Now he deſires of both theſe 
Wines to fill another equal meaſure , Whoſe worth may be 
I 2 Crowns. I drmand what part of each of thoſe Wines he 
muſt take to fill the other to be worth that price ? 

Put 1 R for the part of the meaſure of the worſt 
Wine, and for the part of the meaſure of the beſt Wine 
1-—1R, then work by the Rule of Three thus : 

Meaſ. Cro. Crowns 
Worſt Wine 1 Iz IR? make 12R 


Beſt Wine 1 15 1-—-IR? maket5 -15R 
For if one meaſure of the worſt Wine be worth 
12 Crowns, 1Rof one meaſure of the ſame Wine 
will be worth 12 Rof Crowns, and if one meaſure 
of the beſt Wine be worth I5 Crownsx =1Rof a 
meaſure of the ſame Wine will be worth 15 — 15 R. 
Therefore x R meaſure of the worſt Wine, and I —1 R 
meaſure of the'beſt will be worth x 5 -—- 3 R Crowns, 
which ought to be equal to x3 Crowns. Add therefore 
3R tocach part of the equation, and the equation 
will be between 3 R -|- 13 and x5 ; take away there- 
fore 13 from both ſides, and the equation will be be- 
tween 


—_—_ 
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tween 3 R and 2. Divide therefore 2 by 3, and you 
ſhall have 5 for the value of x R}, and ſo much oughr 
tobe taken of the meaſure of !the worſt Wine , and 
3 part of the-meaſure/of the beſt Wine , which thus 
I prove by the Rule of Three... 
| * 12 —_ Oo. ..... Crowns 
Worſt Wine x 12 4? worth 8 
— —_— c I3 Cr. 


: no ſo 
For#, of a meaſure of the worſt Wine is worth 8 
Crowns, 1nd 4 of the meaſure of the beſt Wine is worth 
5 Crowns, which added rogether make three, 


- Queſtion IIL. 


I have a meaſure of Wine worth ten Cr:wns; How much 
Water muſt I mix with one meaſure, that a mixed (like) 
"meaſure may be worth ſeven Crowns ? 

Put for the meaſure of Warer r R, then frame the 
queſtion by the Rule of Three, thus : 


Meaſ.: Meaf. - Meal, 
Wine, Water, *Crowns mixt |, Crowns 
| | 10 
1--1R 10 1? _ worth ——_— 
i +1R 


For if a meaſureof Wine, together with uz R of 
a meaſure of Water, be worth ro Crowns, one mea- 
fure of Wine and Water mingled rogerther will be 

Io 


worth and ſo the equation will be between 


I-1R 


a——_ TR and 7 , which by croſs multiplication 1s 
1-1 
reduced to 10and 7 -|-R, take away 7 from each 
part of the equation, and it will be kerween 3 _ 
an ax da 7R; 


k. ae 


ww” en * * _ car 
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7R; divide 3 by 7., and you have for 1R, +, and ſo 
much Water ought to be mingled with a meaſure of 
Wine, that a meaſure of the mixture may be worth 
ſeven Crowns, andis thus proved : 


Meaſure of | 
Wine and Water Crowns Meaſure Crowns 
1+ Io x ? worth #7 


For if x of Wine and 2 of Water be worth 1o Crowns, 
1 of 'that mixture is worth 7 Crowns. 


Queſtion I V. 


There are ina certain Veſſel 20 meaſures of Wine , of 
which each of them are warth 12 Crowns the meaſure : 
Now this Veſſel is filled up with Water, and then one mea- 
ſeere of this mixture is worth 10 Crowns, 1 demand the 
context of the Veſſel. 

Pur for the meaſurezo-- x R, then work bythe 


Rule of Three-thus : 
Meaſures Meaſures Meal. 
of Wine of Water Cro., Mixt Crowns 
IR 3 Was 
20-\-1 240 '12? worth 
, by 20 +-1R 


For if one meaſure of Wine be worth twelve 
Crowns, a meaſure of Wine 20»Þ x R meaſure 
of Water together wil) be worth 240 Crowns : 
therefore one meaſure mixt will be worth 


240 
io. Crowns, ſo the Equation is found be- 
20-|-1R 

240 . .* 
tween — and 19, which by croſs'multipli- 


20--1R Cation 
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cation is reduced to240 and 200 -|- x0R; take a- 
way 200 from both parts, and there will remain an e- 
quation between 40 and 10R : Divide 4o by x0, and 
you have 4 for the price of the root, and ſo many 
meaſures of Water were put into the Veſſel, and 
therefore the whole Veſſel contains 24 meaſures, thus 
proved : 24 meaſures Wine aud Water worth 240 
Crowns, x meaſure worth 10 Crowns. 


Queſtion V. 


Two Letter-Carriers belonging to two Cities diſtant 
each from other 1 40 leagues ſet fo; th towards one another , 
at one and the ſame time ; the one travels eight leagmes a 
day, the other ſix, I demandon what day they ſhall meet 


zovether. 


Put x R for the day, then work by the Rule of 


Three thus : 
Dayes Leagues Dayes Leagues 
I 8 1R? 8R. 


_— 


—_—_— 
A——— — 


I 6 IR? 6R. 

The firſt therefore in x R of days ſhall travel 8R 
of leagues, and the later 6 R. ard both of them ro- 
gether will have meaſured x4 R, of leagues, that is 
140 leagues. There is therefore an equation between 
14Rand 140. Dividethen 140 by 14, and you hall 
have ten for the value of x Re. So the tenth day finiſh- 
ed, they met together, which thus I prove. 


Dayes Leagues Dayes Leagues 
I 8 10? 80 
: 6 Io? 60 


I 
For the firſt in xo days went 80 leagues, and the 
later went '60 leagues, which both rogether make 


140, the diſtance of theewo Cities from one another, 
Queſtion 


he 


c& 
Queſtion V1, 


A certain Merchant bought a quantity of Woall, aud 
another quautity of Wax, which coſt him together 12.4 
Crowns. Now 100 pound weight of Wooll coſt bim +7 
Crowns, and 100 pound of Wax coſt him 14 Crowns ; but 
the quantity of Wooll that he bought was double to the 
quantity of Wax. I demand how many pounds of eachſort 
the Merchant bought ? 

Put for the Wax xrR, and for the Wooll 2R of 
pounds, then work by the Rule of Three thus : 


Pounds Crowns Pounds Crowns 
x00 Wooll 7 2 R Wooll? 222 R 
100 Wax I4 1 R Wax? = Ma 


Therefore there will be an equation between ,3* R 
of Crowns, and 124 Crowns. Divide therefore 124 
by ,2*, and you ſhall have for the value of x R 4425, 


and ſo many pounds of Wax he bought, and of Wooll 
885 5, whichis thus proved : 


too Pounds, Wooll 7 Crowns 885 Pounds £62 Cr. 


100 Pounds, Wax 14 Crow, 442 Pounds $62 Cr. 


And fo for Wooll and Wax together he expended 
124 Crowns, 


Queſtion VIT, 


One buys a number of Ells of Veluet , which he ſelleth 
again ; he buys 5 Ells for 5 Crowns, and ſells 75 Ells for 
11 Crowns, and gainedanthe Bargain 100 Crowns, I de- 
wand how many Ells of Velyet be bought andſold in all? 

"7 Put 


& 
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Put for the quantity of Ells x R, then work by the 
Rule of Three thus : 


Ells Crowns Ells' © Crowns 
F 7 xR?..:: 3K 


7 II IR? 7R 

You ſee if 3 R of Crowns which he laid out be 
fubſtracted from ZR of Crowns which he received, 
there will remain #, R of Crowns for the profit, 
Therefore the equation will be berween ,*R and 100 
R, divide roo by $5, and you have 583 5 for the va- 
lueof 1R, and fo many Ells he bought and ſold, 
Thus proved: 


Ells Crowns Ells Crowns 
7 IT 5835? 916} 


By which you may perceive there is x00 Crowrs 
gotten. 


Queſtion VIII. 


A certain man buys a number of Ells of Velvet, pay- 
ing 11 Crowns for 7 Ells: Now be ſells the whole a1ain 
after the rate of 5 Ells for 7 Crowns, and loft x00 Crowns 

the bargain. I demand how many Ells he bought and 

old in all. 

Pur for the number of Ells x R,and then work by the 
rule of Three thus : 


Ells Crowns Ells Crowns 
7 II IR? >” R 
5 £4 7  1Rf ;R, 


Then 


ARDS 5 A 
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Then if 2 R of crowns which he received, be ſab- 
ſtractedfrom 5* R of crowns which he expended, the 
loſs will happento be 4, R of crowns. $0 the equati- 
on will be between$, R of crowns, and xoo crowns, 
Divide thereſore 100 by 4;, and you ſhall have for 
the value of 1R, 583 7 Ells, and fo many Ells were 
bought and ſold, which thus I prove: 


Ells Crowns 
7 IN 583 3? 9163" 
2 7 5834? 81645 


- Where you ſee he loſt zoo crowns by the bargain, ' 


Queſtion I X. 

A man buys 100 pounds of Wax for 17 crowns, I de- 
mand how many pounds he muſt ſell for one crown, that 
ſo on 102 crowns he may gain 18 crowns ? 

Pur R for the number of pounds; then work by 
the Rule of Three thus framed : 


Crowns - Pounds Crowns Pounds 
17 100 Io2z 600 
_- 1K 132 -|-18? 120R 


For t02 crowns do give 600 pounds, and if for one 
crown there be given x1R of pounds, there will be 12dR 
of pounds given for ro2 -|- 18, which ſaid x20 are e- 
qual to 600 pounds, the quantity of -the Wax fold. 
Therefore the equation ſhall be between 120 R of 
pounds and 600 pounds.Divide therefore 600 by 120, 
and fo you have for the value of 1R, 5 pounds, and 
ſo many pounds are ſold for one crown ; ſoas thatin 
600 pounds 18 crowns may be gained on 102, thus 


proved :; 
Qq Pounds 
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- Pounds Crowns. Pounds Crowng 
; XoO 7 Goo ? I02 


——_— mmm 4 


—_ 4 600 ? 120 
., Where in the firſt example 600 pound made 102, in 
this it makes 120, that is 102-18, | 


Queſtion X, 


'A Man buys 100 porinds of Wax for 17 crown x, 
diſpoſing of which tr-toſerh 18 crowns, on 102 crowng, 
1 demund how many pounds he ſold for ne crown? 

Pur for the number of pounds 1 R, then work by 
the Rule of Three, thus conſtituted, 


Crowns Pounds Crowns Pounds 
I7 100 102 ? 600 


I 1R IO02-19? 48R. 
So there will be equatiou between 84R of pounds 
and 600 pounds. Divide therefore 600 by 84, and 
the value of x R will be 9 pounds andz, and ſo many 
pounds he fold for one crown, and loſt x8 crowns on 
Toz bythe bargain, which thus I prove : 
Ponrnds Crowns Pounds Crowns 
Joo. 17 Goo? rXO2 


th 


T7 I 600 ? 84 - 
Where you ſee he laid out 102 crowns for 60 
pounds, and inſtead thereof received but 84 crowns, 

that is zoz==18 crowns. 


Queſtion. XI. 


A certain man agrees with a ſervant for 12 months 
ſervice, for ten crowns ard a coat z but at the end 
of ſeven- months, he gives him the coat and two 
| Crowns 


wo 
ns 
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crowns. I demand then at what rate he eſteemed the 
coat. 

Pur for the price. of the coat x R of crowns, and 
ſay by the rule of Three, If 12 moneths require 
x R-+ 10 crowns, how much will one moneth 
require ? and you ſhall find that it will require 


Lit, crowns : Again ſay, If 7 moneths re- 


quire x R -þ 2 crowns, how much will one moneth 
require, and 'you ſhall find it to bex R +2 
as here under appears. ; 


Moneths Crowns Moneth Crowns 
iR-þ- 10 
_ 1R -|-10 x? o——————g——s 
12 
| iR +2 
7 1R-þ2 1? - 


" a es th 


| 7 
Therefore there will be an equation between 
1R-þ16 1R-þ2 
man .ſeeing both are the reward 


——— 


Iz 7 

of one moneth, which equation by croſs multipli- 
cation is reduced to 7 R -- 70, and 12R -þ 24,take 
away 24 from both parts, and the equation will be 
between 7 R -|- 46 and 12 R. Again, take away 7 
from both parts, then it will be 46, equal to = 
divide 46 by 5, and the price of a root, and fo of 
the coat is 9 4 crowns, as appears hereunder, The 
reward of 12 moneths is 19 3, and of 7, 11 3. 


Moneths Crowns Moneths Crowns 
12 I9 5 7? 22 5 


Qqz Queſtion 
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Queſtion XII, 


A c:rtais Citizen = with a ſloathful ſervant 
for 30 days, that curry day he wronght he would give 
' him Groats ; but for every day that he idled, and wrought 
nat, he was to allow his Maſter five Groats : when the 
30 days were paſt, it happens, that the ſervant was to 
receive nothing from his Maſter , nor the Maſter from 
the Servant, I demand then, how many days he laboured, 
and how many he idlcd? © | 

Put 1 R for the days of labour, and 30 1 R for 
the days of idleneſs , and then frame the Rule of 
Three thus : 

Day Groats Days Groats 

Labour x 7 1R? 7R 

Idleneſs x 5 30=TR? 150o-gR 

Now ſeeing that his work and play came to one 
reckoning, there will be an equation between 7 R 
and Ifo-ny R, addgR to each part, and the equa- 
tion will be between 12 R and 150, Divide therefore 
15o by 12, and you have for the valueof xR, 12 4, 
and ſo many days he laboured, and 17 days ; he idled, 
which 1s thus proved: 
| Day Groats Days Groats 
Labour 1 F I25 875 


| — 


Idleneſs x I 17% 87; 
Where you ſee the reward is the ſame with the 
mula. 


\ 


Queſtion XIII, 


One ſells 29 pound weight, part Saffron, and part 
Ginger, for 45 crowns ; but he ſold 1 pound of Saffroy 
for three crowns, and 1 pound of Ginger for 5 4 crown. 
The 


ks 5 A. Gd 7 
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The queſtion is, how many pounds of each ſort he ſold? 

Put for the Saffron x R of pounds, and for the 
Ginger 20 I R of pounds, then by Rule of Three 
work thus: 


Pound Crowns Pounds Crowns 
Saffron 1 3 1R? z3R 
i 20-T1R 
Ginger 1 a 20 IR? 
2 
Therefore the equation is between the ſum of 
20 wn I R 


3 R of crowns, and of crowns added to- 


2 


gether, and 45 crowns, now that ſum is 10--£5R 
20 - I R 
of crowns ( for —. is cqualtoTo1+5R, to 
2 


which if you add 3 R of crowns, it makes the ſum 
-10-þ£R) therefore the equation ſhall be between 
Io-|-+Rof crowns, and 45 crowns. Take away 
Io from both parts, and it will be between ; Rand 
35. Divide therefore 25 by ;, and you ſhall have 14 
for the value af 1 R. And ſo many pqunds of Sat- 
fron were ſold, and 6 pounds of Ginger, which thus 


I prove : 

Pound Crowns Pounds Crown 
Saffron x 3 Ig? 42 
Ginger 1 - 6? 3 


Where you ſee that the price of 14 pound Saffron, 
and6 pound Ginger added make 45 crowns, 


Queſtion X1V. 


A certain Tradeſman hath 2 ſorts of c.jn, in number 
Q4q 3 $60 
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560 _ worth 160 crowns ; 4 certain part thereof is 
worth each piece + of a crown, and each piece of the rejt 
+ of a crown, I demand the number of the firſt and later 
ſort of money ? 

Put 1R for the firſt, and 560 -- 1 R for the later, 
and then conſtitute the Rule of Three after this man- 
ner: 

Money Crown Money 
I I IR? ;zR 


— —— I —————— 


— 


fo mITR 
I 2 F6o = I R? —— 


4 | 

The fourth number found is equal to 166 

crowns, and the ſum of their numbers makes 
g6OommTR 

149-| 4 R (for — .is equal to 140-|-i3R, 


to which if you add * R, makes the ſum 140+ 
iz R.) Thereis therefore an equation between __ 
& R, and x60 crowns, Take away 140 from both 
parts, and then the equation is between /, and 20. 
Divide therefore 2o by & , and you have 240 for the 
value of 1R, and ſo much money there was of the 
firſt ſort, of which each piece was worth4 of a crown 
of the latter kind 320, cach worth 5 of a crown, 
Thus proved: 

Money Money Crowns 

I 7] 240? 80 


M— _ 


—— 


X £ 320? 89 
Where 'you ſee the numbers in the fourth place 
make 160 crowns. 


Queſtion X V, 


In the Army of the Emperogr, the number of the 
| ; Infan:ry 
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Infantry were otuple to the number of the Cavalry, 4- 
mong them there is diſtributed 392000 crowns, ſo as 
that every Foot Soldier had 5 crowns, and every Horſe- 
man 16, The queſtion is, Of how. many Horſemen the 
Army conſiſted, and of how many Footmen ? 

Put I R for the Horſemen, and 8.R, far the Foor, 
according td the condition of the quelition, and then 
conſtitute the Rule of Three thus : 

Crowns Horſemen Crowns | 
Horſe I I6 IR 16R 
6 F6R 


Mi 


_ 
—_ — - 


Foot 1 5 Foot8R 49R 

Therefore 56 R of crowns ſhall be equal to 392000 
crowns: wherefore divide 392000 by 56, and you 
ſhall have x R 7000 for the number of Horſemen 
therefore the Foot ſhall be 56000, cight times as 
many, and fo there will be diſtributed to the Horſe - 
men I12000 crowns, and to the Foot 289000, which 
together make 392000 crowns. 


Queftion XVI, 


A man hath a certain (um of money in 4 purſe, which 
4 ſtander by judgeth to be 600 crowns, whoſe errour be 
thus corretts. If to what I have in this purſe, there 
be added 7, and%, and from the ſum there be ſubſtra- 
Fed 7, part of my money, then I ſhowld have 600 crowns. 
The queſtion is, How many crowns he bad in the purſe? 
Put x Rfor the number of crowns. If the parts 7 
R, 3 and 4 R, which together make x + R,be added 
to 1R, the whole makes 2 £ R ; take away 7, R, and 
there will remain 2 R equal to 600, Divide therefore 
600 by 2, and you have 300 for the value of 
IR, and ſo much money was in the purſe. , For if 
you add the 5, the 4, and {, to wit Ig0, 199, and 75y 
it will make the ſum of 625, and taking away 5, 9 
: wit 


Qq 4 


£ -# * A 
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wit 25, the reſt will be the number 600, which res 
ſolves the queſtion. F 


Queſtion X VII. 


£ certain Traveller goes 9 miles a day, another Ty 4- 
veller after the tenth day paſt, begins his journey from 


the ſame place, and goer every day 14 miles. I demand 


:n how many days the later will overtake the firſt. 

Pur xR forthenumber of days, therefore the firſt 
over and above go miles, which he hath gone in'ren 
days, goeth in 1R of days, beſides 9g R of miles, 
ſeeing that every day he goeth 9 miles. Bur the lat- 
ter going 14 miles each day, goeth x R of days, 14R 


of miles, and becauſe the firſt of neceflity in x R of 


days goes as many miles together with 9o, which he 


went 1n ten days as thelatter went in 1R of days; 


ſith that then they are to meet together, the equa- 
tion ſhall be between 9R - 9o and 14R. Takeaway 
95 from both parts, and it will be berween go and FR. 
Divide therefore go by 5, and x R makes 18. There- 
fore in 18 days they ſhall come rogether. For the 
firſt in 18 days went 162 miles, which 2dded to 9o, 
he made the firſt 70 days, makes 252 miles, which the 
later went in 18 days, | 


Queſtion X VII l. 


A Traveller goes nine miles a day, another Traveller 
after the end of ten days begins the ſame journey. I de- 
mand, how many miles a day the later ought to travel, that 
fo in 18 days he may overtake the firſt. _ 

Put IT R for the miles. Therefore in 18 days he 
will have travelled 18 R of miles. Seeing therefore 
that the firſt travelling every day 9g miles, went in 
18 days 162 miles, and adding thereto 9o, which he 

| went 


/ 
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went the firſt ten days before the ſecond ſet forth, it is 
manifeſt, that he travelled 252 miles. Therefore the 
equation is between I8R and 252. Divide 252 by 
18, and you have 14 for the value of 1 R, and fo 
many miles the later ought to travel, to overtake the 
firſt in 18 days. 


Queſtion X IX. 


A certain man dying, made his Will and Teſtament, 
leaving 3000 Crowns to be diſtributed between his Wife , 
Son, and two Danzbters, on this condition, that the For- 
tion of the Sen might be double to that of the Mother, and 
the Portion of the Mother double alſo to the Portion of each 
of the Daughtcrs. The queſtion how much each on:s 
Portion was? + | 

Put for the Portion of one of the Daughters 1R, 
for the Mothers Portion 2 R, and for the Sons Portion 
4R. So there will be an equation between 8 Rand 
3000 Crowns, 


one Daughter 1R 3752 

The Por- )the other Daugh. 1 R/ h 4 

tion of Ythe Mother 2 = on - 759 
the Son .4R x 


Divide 3000 bv8, ſothe value of x R will be 375, 
the Portion of one of the Daughters, and therefore 
the Mothers Portion will be 750, and the Sons 1000. 


Queſtion XX. 


A certain man receiveth of a Merchant, a quantity of 
Saffron for 10 Crowns ; and again he receives of the ſame 
man 24 pounds mare of Saffron, at length he returns to 
him 30 ponnds thercof again,and the Merchant m_ 7 

the 
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tbe price of the Saffron, reſtareth ta him 14 Crowns, I de- 
anl tyres fo of & poxnd of that Soffrew? 

Here you ſee 1a crowns, + 24 pounds to be the 
whole debr which the Buyer owed to the Merchant, 
and in like manner zo pounds — 14 crowns. There- 
fore there will be an equation between ro crowns-|-24 
pounc's and 30 pounds —14 crowns, Add 14 crowns 
on both parts, and the equation will be between 2, 
crowns -|- 24 pounds and 30 pounds, take away 24 

unds from both perts, and it will be berween 2, 
and 6 pounds. Divide 24 by 6, and you have 4 for 
the root, and ſo many crowns ane pound of Saftron 
is worth, which I prove thus, 2 4 pounds are bought 
for xo crowns, and ſo the Buyer received of the Mer- 
chant 2675, which were worth 106 crowns. If there» 
fore to the Merchant there be reitored 30 pounds, 
the Merchant aweth to the Buyer 3 4, ſeeing he recei- 
ved only 26 4 but 3;pound are worth 14 crowns, 
which the Merchant rendered to the Buyer, 


Queſtion X XI. 


Two men enter into Fellowſhip in Trade, now the ſecond 
brinss with him doubl: the money that the firſt brings, and 
5 Crowns over and abov?. They gain by their Traffick 
960 Crovns, of which the firſt takes ta himſelf y00 Crowns, 
and the ſecond 660. I d:mand how mach each put in bank? 

Put for the firſt : R, and forthe ſecond2 R -þ+ oF, 
the ſum of both together is 3 Re-|-5, which have 
gained 960 Crowns, Then work by the Rule of Three 


thus : ; 
* 960 Rc 
Re-- 6 IN? — I— 
8 HE: ks 


You fhall find that the firſt which brought in 
g60 Rc 

I R:, hath gained —<—- which number is es 

« 3RTÞs5 qual 


HSY EaC2E2.TL 


bd 
: 
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* > 


5 | 
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qual to 300 Crowns which he received. This equation 
by croſs ——_ will be reduced to 96e Re, equal 
to yooR -|-rx509. Take away therefore goo R from 
both parts, and there will remain 60 R equal to x500, 
divide 1500 by 60, and you have z5 for one R, and ſo 
much the firſt putin bank, theretore the ſecond put 
ingy Crowns,and is thus proved : For both put in 89 
Crowns, 80, 960 25 ? 300| 80, 960 55? 660, 


Queſtion X XII. 


Three Merchants gain together 700 Crowns, which 
thas they diſtribute amon:ſt themſelves (having regard to 
the ſum each one brought into Bank.) ſo as that the portion 
of the ſecond ſurmounted the portion of the firſt by 12 
Crowns, and the portion of the third [arpaſſed that of the ſs- 
cord by 16 Crowns. 1 demand how much cach mans porti« 
08 was? 

Put for the portion of the firſt man 1 R, and then 
ſhall che portion of the ſecond be x R-|- x2, and the 
portion of the third x R -- 28. Theſe 3 portions to- 
gether make 3 R -þ- 40, equal to 700. Take away ze 
from both parrs of the equation, and the equation will 
be berween 3 R and 660. Divide therefore 660 by z, 
and you ſhalf have 220 for the value of xR, and 10 
much was the firſt mans portion, ſo the portion of 
the ſccond ſhall be 232, and of the third 243, which 
ail rogether make 700. 


Queſtion XX 111. 


A Caterer buyes a number of Fowls , ſo as that if he 
bad bought the 4,*, and% of the number, and over and 
above F » he would then have 100 juſt. I demand the 
number of Fowls he bought ? 

Put x Rfor the number,whoſe 3,;, and 5 make G a 
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which with 6, make # Re- 6 equal tox00., Take a- 
way 6 from both parts of the equation, and the re- 
matning equation will be between ZR and 94. Dji- 
vide therefore 94 by 22, and the value of x R will be 
120, to wit, the number of Fowlsthat were bought. 
 Forits3 is 40, andits 3is 30, andits4 24; which 
all rogether with 6 make the ſum 100, 


Some Examples in ALGEBRA 


conc2rning SQUares. 


To find two numbers in a given Exceſs, fo as their 
Squares may have alſo a given Exc«fs. 


| Sp there be ſought two numbers, whoſe Exceſs is 
4, and the Excefs of their Squares 144. 

Put for the leſſer numberxR , and therefore the 
greater number muſt be x R -|-4, whoſe ſquares are 
x Qandx1Q-|-8R-|-16, their excefsis 8 R-þ 16, 
which onght to be equal to 144. Take away 16 from 
both parrs of the equation, and the equation will be 


' between 8R and 128. Divide therefore 128 by 8,and 


you ſhall have for the value of x R,, 16 for theleſler 
mamber, the greater therefore will be 20, that the 
exceſs may be 4. The ſquares of thoſe 2 numbersare 
256, and 400, whoſe ditference or excels is 144. 


Two numbers being given, to find another, with which 
»wltiplying both the numbers, makes the greater num- 
ber aſquare, and its leſſer the ſide of that ſquare. 


TL. Er the two given numbers be 200 and g, andlet 
rhe ſought number be put x Re. 'Now 1 R multi 
plied in 200, produceth 200 R, and x R multiplied in 


'F, makes5 R, which ought to be the ſide , andſo 


multiplied 
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multiplied in it felf, ought ro make a number equal 
to 200. - But 5 Rmultiphedinir ſelf, makes 25 Q, 
the equation therefore is between 200 R and 25 Q- 
Divide therefore 200 by 2 5, and thevalueof1R iss, 
which multiplied in 200 , make the ſquare 1600 , 
whoſe ſide is the number 40, which isalſo produced 
by the multiplication of 8 ing, 


CO ——R— 


Some Examples relating to Cubes. 


To find a number, which multiplied in it ſelf , and the 
| prodult multipliedby ſome given number, may produce 

4 number in a given proportion to the Cube of the 
| found number. * 


LEr thegiven number be 20, find another number, 

which being firſt multiplied in it ſelf, and then 
the produtt multiplied by the given number 20,may 
produce a number in a quintuple proportion to the 


"Cube made of the found number. 


Put for the ſought number 1 R, which multiplied 
in jt ſelf maker Q, which alſo multiplied by 20, 
makes20Q, the Cube of iKisiC, towhich 20 
Qought to have a quintuple proportion ; ſo the e- 
quation is between20 Q andy C : Divide 20 by, 
and you have for the valueof 1 R, 4, the number 
ſought, This 4 multiplied in it ſelf makes 16, and 16 
multiplied by 20, makes 320, which is quintuple to 
64, the Cube of 4. 


To 
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Tp divide a given number in two parts , ſd as that theit 
Cnbes may make a given ſum, which ſhall be greater 
than the quarter part of the Cube deſcribed of the gi- 


Ven numoer., 


L.Ec the given number be Io, to be divided intotwo 

rts, whoſe Cubes may make 370, which num- 
ber 1s greater than the 4 part of the Cube of Io. Put 
for the firſt number compounded of 1R, and half 
of the given number, 1R-—-F, and for the ſecond 
5 — 1 R, So theſe two numbers do make the given 
number. Their Cubes are C »Þ 15 Q-|-75 R th 
125, and 125 = 75 Re 15 Qa=1C; their ſumis 
30 Q#þ250: For Þ 1C, and —1C, a8alſd+ 75 
R, and-— 75 R, .do mutually deſtroy one another ; 
and of 15 Qand 15 Q; are made 30Q : Allo 12g, 
and r25, make 250. Therefore the equation is be- 
tween 30 Q-þ 250, and 370. Take away 250 frotn 
both parts, and the equation will be between 30 Q, 
and 120. Divide 120 by 30, and you have 4 for the 
ralne of 1 Q, and the value of 1R, 2. The firſt part 
put x R +5 ſhall be 4 ; and the fecond put 5 —- 1 R 
fall be 3. The Cubes of thoſe parts are 343 and 27 z 
which together make 35 0, 


Books of this Authors already 


Extant. 


He Compleat Sarveyey, containing the whole 
'R Art of Surveying of Land, by the plain Table, 
Circumferentor, Thedolite, Perattor, and other Inſtru- 
wents, With divers kinds of Menſurations, and Mat- 
ters pertinent to a Work of this nature. The Third 
Edition, corrected and enlarged , with the Addicion 
of Three entire Books, not before Printed. The whole 
Treatiſe being compriſed in ſeven Books. An account 
of the particulars in each of them contained, is given 
in the Preface to the Reader, By William Leybonrn 
Philomathem. : 
The Rale of Proportion ( commonly called Ganters 

Line) wad: eaſie, by which Board, Glaſs, Timber, 

Stone , and all other Superficial and Solid Mea» 

ſures may be performed without the help of Pen 

or Compaſles , by inſpection , only looking upon 
the Rules. 

The Line of Proportion, commonly called Gunters 
Line, made cafie, A Second Part. with the Addition 
of other Lines, which may conveniently be put up- 
on a Twe-foot-Rale, and their Uſes exemplified, in 
Arithmetick, Geometry, Military Aﬀairs, Trigonometry, 
Aſtronomy, Dialling, Geography, GC, By William Ley- 
born Philom. To which is added a Supplement, con- 
taining the Deſcription and ſcme Uſes, cf a conve- 
nient Two-foot eywt- Rule : upon which areinſcribed 
divers Lines and Scales, ſuitable to all fort of Arti- 
ficers occaſions, By John Brown, _ 
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His Deſcription arid Uſe of Nepeir's Boner, by whith 
'the molt difficult parts of Arithmetick are per- 
formed with caſe and exaCtneſs, without any 
charge to the Memory, 

His Nine G:ometrical Exerciſes for Young Seamen , 
Performing the Doctrine of Triangles , both Plain 
and Spherical, Projecting of the Sphere, and Re- 

- ſolving all the moſt uſual Problems in Attronomy, 
| ber >a Navigation,by.Rule and Compaſs 
ONEY, | 


Other Mathematical Books ſold by 
George Suwbridge. 


AFathematical Cal. eftions and Tranſlations in Two Parts, 
; from the Orig inal Copies of Galileus , and other Fa 
.mous Modern Authors; by Thomas Salisbury Eſq ; 
Aſtronomia Carolina , 4 New Tveorie of the Celeſtial, 
: - Afotions, by Thomas Street Mathematr, . | 
Alfo, The long expetted Work of Mr. Vincent Wings. 
. entituled , Aſtronomia Britanica, in Five Parts,vm. 


x. Logiſtica Aſtronomica, _ 
2. Trigonometria. $6. 
3. DoctrinaSpheerica. 

4. Theoria Planerafum. | 

5. Tabulz Nove Aſtronomice. 


Forſters Arithmetich, explaining the Grounds and, 
Principles of that Arc, both in whole Numbers and 
Frattions. | ; 

'There is likewiſe Reprinted YVeſl-1n7#s's Anatomy : 
with many Cuts and Additions. All Printed for 
George Sawbridzeat the Bible on Ludgzate- hill, | 
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